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INSTRUCTION SEMINAR 
In Conjunction with the | 
31st Annual Scientific and Clinical Session 
AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION 


August 31 through September 4, 1953 
THE PALMER HOUSE CHICAGO 


WATCH THE ARCHIVES FOR ANNOUNCEMENT OF SUBJECT MATTER 


Physicians and those therapists registered with the American Registry 
of Physical Therapists or the American Occupational Therapy Association 
will be permitted to enroll for the instruction seminar. The charge for a 


single lecture is $2.00; for a full schedule of eight lectures, $15.00. 


For full information and application form address 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION 


30 North Michigan Avenue Chicago 2, Illinois 
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MEDCOLATOR 


USES IN ELECTRICAL MUSCLE 
STIMULATION ADJUNCT THERAPY 


1. FOR 


. Strains 
. Sprains 
. Dislocations 


. Other trauma of mus- 
cle and skeletal system 


Assisting through muscle 
contraction in: 
a. The Removal and Resolution 
of Exudates 
b. Reduction of Edema 
\ ; c. Stimulation of Blood and 
Lymph Flow 
. To Retard Atrophy 
. For Muscle Re-education 
.. + It helps to Reestablish Muscle Sense 
. To Help Regain and Preserve Mobility and 
Function of Muscles 
An Ancillary to 
Massage .. . Drugs. . 
May Be Used Alone 


Il’rite for literature and demonstration 


MEDCO PRODUCTS CO. 


3607 E. ADMIRAL PLACE, TULSA 12, OKLA. 


. Heat Therapy .. . Or 


THE KABAT - KAISER INSTITUTE 


at Vallejo, California, announces three months 
post-graduate courses for physical therapists in 
techniques of neuromuscular re-education. Phys- 
cal therapists must be members of the American 
Physical Therapy Association, members of the 
American Registry of Physical or qual- 
ified foreign physical therapists. ‘ourses start 
Jan Ist, April Ist., July Ist and Oct. Ist. 
Number of students accepted is limited. Certificate 
given upon successful completion of the course. 


Tuition: $150 
Applicants should communicate with: 


Margaret Knott 
Chief Physical Therapist 


KABAT-KAISER INSTITUTE 
VALLEJO, CALIFORNIA 


OPPORTUNITIES AVAILABLE 


(Please send for our Analysis Form so we may prepare an 
Individual Survey for jou.) 

WANTED — PHYSIATRIST: head department, new hospital, 325 
beds; large city, university center, Midwest For furtner intor- 
mation, please write Burneice Larson, Director, Medical Bureau, 
Palmolive Building, Chicago 
WANTED — PHYSICAL THERAPISTS: (a) Chief; group of 17 
specialists, Diplomates or eligible: university town, short distance 
from Chicago (b) Student health department; state university: 
duties consist of providing physical therapy for in and out-pa- 
tients of (00-bed hospital and students trom student health clinic. 
(c) Hospital for crippled children: residential town near Chicago. 
(d) Chief: polio exportence desirable: 250-bed hospital; air-base 
California 26 men to each woman (e) Assistant supervisor and 
two staff therapists: organization onerating treatment and trainin 
center for physically handicapped: targe city, university medica 
center. (f) Chief; qualified to direct staff of ten technictans, larGe 
long established department, 49,000 treatments annually; tmopor- 
tant hospital; East (g) Speech therapist, occupational therapist 
and physical therapist: new convalescent home for crippled chil- 
dren: college town, Southwest 

further information, regarding these opportunities, please 
write Burneice Larson, Medical Bureau, almolive tullding, 


P. O. Box 3275, Dept. T. Chicago. 


TECA 


a low price generator with 
variable frequencies for 
conventional low-volt therapy 


Muscle Stimulation lon-Transfer Therapy 
Electro Diagnosis Medical Galvanism 


AVAILABLE CURRENTS 

A. C,, from 18 to 3000 cycles per second in sine wave and 
square wave 

D. C., straight and any desired degree of pulsation 

A. C. and D. C. PULSES of 1 m/s duration (may be regulated 
from 1 to 100 pulses per second). 

ALL CURRENTS SURGING (except pulses) from 6 to 60 
surges per minute 

SUPERIMPOSED CURRENTS: any alternating current can 
be superimposed on any direct current, or vice versa 
OSCILLOSCOPE OPTIONAL: 
with a 3” oscilloscope 


TWO CIRCUITS: separate circuits and controls for A. C. 
and D. C. for easier operation and wider range of appli 
cation 


CD4P-S may be equipped 


For literature, price, demonstration, write Dept. A-3. 


TECA corporation ST... 


Simple To Operate 
Reliable + Efficient 
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Wringing 
No 
Dripping 


30 MINUTES MOIST HEAT 
WITH EACH APPLICATION 


Local MOIST HEAT can most effectively 
be applied with the HYDROCOLLATOR 
STEAMPACK. Simply heat in water, lift 
out, wrap in towel, and apply. Special 
heat retaining gel filler absorbs and 
holds water to give at least 30 minutes 
effective moist heat with each applica- 
tion. Packs can be used over and over. 
Well designed to fit any body contour. 
Used in leading hospitals and clinics. 


WRITE FOR LITERATURE AND PRICES 


CHATTANOOGA PHARMACAL 
COMPANY, Inc. 
CHATTANOOGA 5S, TENNESSEE 


HYDROCOLLATOR 
“MASTER UN ITS 


FOR 
HOSPITAL 
AND 
CLINIC 


6-Pack Model SS 


Automatically maintains a constant supply of 
ready-to-use Hydrocollator Steam packs. Tem- 
perature is thermostatically controlled. Heated 
packs are easily taken to the patients, thus 
you can treat several patients at the same 
time. No need to transport patients to the 
heat source and await their turn. 

No plumbing connections. Simply plug into 
your electrical outlet. Sturdy, handsome stain- 
less steel construction. 


OFFICIAL INSIGNIA 


THE AMERICAN REGISTRY OF 
PHYSICAL THERAPISTS 


The PIN 


(About Actual Size) 


The official pin is 
made of 1/10 carat 
gold with purple 
enamel trim. 


$5.40 


(inctuding Federal Tax) 


The 
EMBLEM 


(Two-thirds Size) 
Gold and purple on 
white cloth. Color 
fast. Each, 


25c 


The pin or the emblem may be 
obtained with or Cost 
must accompany order. 
(Prices subject to change without 
notice.) 
Address all communications to 
AMERICAN REGISTRY OF PHYSICAL Teemnageere 
30 N. Michigan Ave. 


All Prices Sub- 
ject to Change 
Without Notice. 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


Thies course is open to graduates of approved 
schools in physical therapy and occupational ther- 
apy. Such —— must be members of the 
American Physical yy! Association and /or 
the American Registry of pi ysical Therapists and 
Occupational Therapy Association. 

Tuition: None. For Scholarship to Cover Trans- 
and Maintenance, ontact National 

oundation for Infantile Paralysis, - Broadway, 
New York 5, New York. 

Entrance Dates: First Monday in p April, 
July and October. 

Duration of Course: The Course is divided into 
two parte: 

Part |. Over-all care of convalescent polio 
with particular emphasis and special training 
in muscle testing and muscle reeducation. 

Part Il. Particular emphasis and special 
training in functional testing and functional 
retraining. 

Each Part lasts three months and only selected 
students who have completed Part | will be ad- 

mitted to Part II. All students applying for Part I 
must be willing to remain through Part Il if 
selected. 


For Information Write: 


ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


HYDROCOLLATOR 
Steam 
| AMERICAN REGISTRY 


—~AERO-KROMAYER 
by HANOVIA 


Designed 


Just off the pre 
Ear, Nose and Thr 


H A n 0 U i Aa Chemical & 


mayer 
tion while 
rious applicators 


oat Con 


For accurate control in local ultraviolet application 


ped and engineered specilically for highly 
therapy under accurate focus and 
romayer has a wide field of clinical 
completely air-cooled—operates in 
delivering a constant, high-intensity 
are designed for any skin 
rradiation that may be required 


Ultraviolet Radiations in Eye, 
free on request. Write Dept. 306-B 
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Mfg. Co., Newark 5, N. J. 
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MEAD STIMULATOR 


Interrupted Direct (Galvanic) Current 
For Prolonged Electrical Stimulation of Denervated Muscle 


Patients with peripheral nerve disorders who could benefit from daily electro-therapy often get only 
token treatment because of the expense and inconvenience of daily office visits. Here is the answer 
to this need intensive treatment 


UNDER MEDICAL SUPERVISION 

AT LOW COST TO PATIENT 

WITHOUT LOSS OF WORK TIME 

WITH SIMPLICITY AND SAFETY OF OPERATION 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 
1507 S. Compton Avenue, St. Louis 4, Mo. 


Wanted: Two registered physical 


Physical Therapist for 150 bed hospi- 


cation period of one month; uniforms : 
tal: male or female. Excellent salary. 
laundered; sick leave; lunch; 5 day, 


40 hour week. Write Sister M. Flora, 
Mercy Hospital, 2537 Prairie Ave., morial Hospital, Sheboygan, Wiscon- 


Apply Superintendent, Sheboygan Me- 


Chicago, Illinois. Telephone Victory sin. 
2-4700. 


GET THEM THEIR FEET 


TO AVOID CIRCULATORY COMPLICATIONS 


THE “Mary Lee” LINE 


PATIENT ERECTOR & AMBULATOR 


CUTS DOWN HOSPITAL OVERHEAD 
SPEEDS PATIENT RECOVERY 


LIGHT IN WEIGHT, EASY TO MANIPULATE 


M. L. SPECIALTIES, Co., Inc. Box 93, R.D. 1, Monticello, N.Y, 
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EFFICIENT, 
EFFECTIVE 
HEATING 


The tissue heating effectiveness of the carborundum-type infra-red element has 
been demonstrated in a study in which the following temperature changes were 


recorded:* 


Temperature Rise, Degrees C., After One Minute of Heating 


Cal/Cm*/Mio 


ENERGY**, GM, 


SKIN 


SUBCUT. 


MUSCLE 
(4mm. depth) 


MUSCLE 
(10mm. depth) 


MUSCLE 
(15mm. depth) 


2.18 


7.35 


4.40 


3.10 


0.80 


0.25 


**Radiant flux density at skin surface. 

For a rich source of infra-red, use ZOALITE 

a Burdick Zoalite Infra-Red Lamp, 

with the famous Burdick Carbor- Infra- Red Lamp 7 
undum Element. Burdick Zoalite Infra-Red Lamps ps 


Physical Medicine, 30:691-699 available in sizes suitable for office, 
(Noy. 1949. hospital and home (Prescription Model). 


THE BURDICK CORPORATION, Milton, Wisconsin 


Please send me information on Burdick Zoalite Infra-Red Lamps. 


Doctor__ 


Address___ 
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FACTORS PROGNOSTIC FOR VOCATIONAL REHABILITA- 
TION AMONG THE PHYSICALLY HANDICAPPED * 
MARION S. LESSER, M.A.+ 


and 


ROBERT C. DARLING, M.D.+ 


NEW YORK 


One of the highest goals in the rehabilitation of the physically handi 
capped is the fitting of the individual int6é the economic framework of our 


society. This paper is designed to give some insight into the broad question: 
What are the factors among the physically disabled that are most prognostic 
for vocational placement? Information pertinent to this question was obtained 
in the course of an investigation which followed up 531 former clients of The In 
stitute for the Crippled and Disabled, a rehabilitation center of thirty-five years’ 
standing which has grown with the times to inelnde all services proven valu 
able toward the rehabilitation of patients with orthopedic and neurologica! 
handicaps. 


Methods 


By use of a formal questionnaire, administered by trained interviewers, 
data on vocational, social, marital, and physical status were collected for 264 
people whose cases had been closed at the Institute in 1940 and 1941, and for 
267 people whose cases had been closed in 1948 and 1949. In each ease, sam 
ples were one hundred per cent of all who had attended the Institute and 
were closed in that period, 

The most obvious difference between the group with ten years’ experi 
ence after rehabilitation and with only two years’ lies in the greater 
practical experience of the former group. Unfortunately for the sake of 
simple analysis, there are other differences of major importance. With the 
advances of physical medicine in the intervening ten years, the more recent 
sample includes many more individuals with severe handicaps who were at 
tracted to the new opportunities for service. For example, 33 per cent of 
this group had brain damage and 13 per cent had spinal cord damage, com 
pared with 20 and 1 per cent, respectively, in the earlier group. Using a 
composite index of severity based on degree and extent of involvement, 24 
per cent of the 1948-49 group fell in the “severe” category as compared with 
only & per cent in the earlier group. (See appendix tables 1 and 2 for the 
comparative diagnoses and severity of the two groups.) Many in the more 


recent group had as valid immediate goals only objectives of a prevocational 
or subvocational nature. This 1s indicated by the facet that only 39 per cent 
were enrolled in formal vocational training, whereas 73 per cent of the earlier 
group were so enrolled. 

The changing population and emphasis in rehabilitation is a fact of some 
interest in itself. With these factors properly in mind, the data from this 
study have been analyzed to dissect the individual factors affecting vocational 


achievement the diagnosis, severity of disability, age at onset, the degree 


lis work wa ipported tn part by a prant to Columbia University from the Baruch Committee on 
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of physical independence, present age, sex, education, and intelligence. In 
many cases, the relationship will appear to be the obvious; in others, the 
relative influences will be less obvious. After analysis of these factors it 
will be possible to assess the influence of ten years’ practical experience on 
vocational achievement. 


Results 
locational Achievement lor present purposes, the criterion for voca 
tional achievement shall be whether or not the individual was gainfully em- 
ployed at the time that he was interviewed in the follow-up survey. Of the 
total sample whose cases were closed in 1940-41, 71 per cent were employed 
in 1951 when they were interviewed. Of the 1948-49 sample, 41 per cent 
were employed. These proportions shall be considered as the “norm” for 
each group. \etually, 10 per cent of the 1948-49 sample, and 6 per cent of 
the 1940-41 sample were employed in part-time, sheltered, or non-competitive 
jobs. Since this nevertheless represents achievement in the light of the dis 
abilities of those in these jobs, these have been included as representing voca 
tional achievement. For present purposes, we shall omit women with house 
wife status, although this, of course, also represents achievement. Twelve 
per cent of the 1940-41 group, and 7 per cent of the 1948-49 group were house 
wives 
DIAGNOSIS PERCENT GAINFULLY NO. OF 
EMPLOYED CASES 


1940-41 


BONE JT G 
MUSCLE 


AMPUTATION 


CEREBRAL 
PALSY | 


HEMIPLEGIA 
PARAPLEGIA 


TOTAL GROUP 
267 


CATEGORIES CONTAINING LESS THAN 20 
PEOPLE ARE OMITTED 


Chart A Proportion gainfully employed according to diagnosis 
{| group vs. 1945-49 group 
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Diagnosis The factors to be analyzed are conveniently divided into the 
physical elements inherent in the disability and the more general factors 
operative on any emplovable group such as age, sex, and education. Among 
the former elements the factor of diagnosis is the most obvious. Chart A, 
made up according to very broad categories of disease, will answer some of 
the questions relating diagnosis to employment success. It should be pointed 
out that the catgory “Bone, Joint and Muscle” includes a wide range of diag 
noses. As a result, conclusions in this area should be guarded. 

Several interesting facts are pointed out by the chart. First, it is ap 
parent in both samples that people with poliomyelitis are more likely to be 
emploved than those in any other diagnostic group; and people with cerebral 
palsy are less likely to be employed than those in any other group. Secondly, 
the difference in the proportion employed, comparing those with polio and 
those with cerebral palsy, is much more pronounced in the more recent group 
than in the earlier group: 22 per cent vs. 71 per cent in the more recent group, 
and Ol per cent vs. 82 per cent in the earlier group. Thirdly, people with 
amputations (or with bone, joint and muscle diseases) are at the “norm” in 
the carlier sample, 1. e., about 71 per cent in each group are employed. In 
the later group, however, people in these two diagnostic categories are below 
the “norm” of 41 per cent employed. ‘The likely reasons for this apparent 
anomaly will be discussed later. Fourthly, in the 1948-49 sample, people 
with paraplegia are more likely to be employed than people with amputations 
(50 per cent vs. 31 per cent) although those with paraplegia were usually 
more severely handicapped than those with amputations, both in terms of 
number of extremities involved and in actual achievement of physical inde 
pendence. Thus, it is obvious that factors other than diagnosis must be ex 
plored. 


elge at Onset of Disability The age at which an individual becomes dis 
abled has an important influence on his life experiences and on his adapta 
bility. Table 1 shows that there is a marked relationship between age at 


onset and employment. 


1940-41 1948-49 


at Onse lo 
Birth 63 76 65 
Up to 29 years 76 179 116 
30 years or older * 


BRs 
& 


Total Group 71 264 267 


* Only 5 of the 9 people who were over 30 in the 1940-41 
sample were employed. The fact that so few in this group 
became disabled when they were older appears to be another 
factor which accounts for their greater vocational achieve- 
ment as compared with the 1948-49 group. 


Table 1 Proportion gainfully employed according to age at onset of disability 1940-41 and 1948.49, 


People who were disabled at birth are the least likely to be successful 
in obtaining jobs. This relationship persists even when we take into account 
the fact that most of those who are in this group were cerebral palsy patients. 
In the more recent group, those disabled when they were 30 years or older 
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are more likely to be employed than those disabled at birth, but considerably 
less likely to be employea than those disabled before they reached 30, 

In the light of the importance that age at onset has for employment, we 
can now veadily understand one reason that the amputees in the 1948-49 group 
are so much less successful vocationally than the amputees in the earlier 
group. Sixty-nine per cent in the recent group were over 30 at onset, and 
the bulk of them, 44 per cent, were over 50. Many of the amputations were 
due to circulatory and degenerative vascular causes. None of the amputees 
in the earlier group was over 30 at onset, and the amputations were almost 
all attributable to congenital causes or to trauma. A similar difference in 
age at onset helps to account for the greater comparative success of the earlier 
group of people in the broad category of bone, joint and muscle diseases. In 
the older sample, only 6 per cent were over 30 at onset; while in the more 
recent sample 27 per cent were over 30 at onset 

With the exception of two people with polio in the 1948-49 group, ali 
of those with polio in both samples were under 30 at onset. Almost all of 
these patients were disabled between the first and fourteenth years. (See 
appendix table 3 for age at onset of each diagnosth category.) 

Severity of Disability If other factors are equal, it might be expected 
that those with more severe disabilities would have greater difficulty in voca 
tional achievement. An arbitrary index combining the extent and severity 
of disability will enable us to ascertain whether severity of disability has a 
greater influence on employment than the nature of the disease. Chart B 
summarizes the data. 


INDEX OF PERCENT GAINFULLY NO OF 
SEVERITY EMPLOYED CASES 


1940-41 1948-49 


TOTAL Dit 
ae 267 


Chart B Proportion gainfully employed according to severity of handi 
cap $40 group vs. 1918 group 


There is a difference, attributable to severity of the disability, in the 
proportion employed, but itis not as striking as might be expected. In the 
more recent sample, people with moderate handicaps are just as likely to be 
employed as people with mild handicaps. Forty-four per cent in each group 
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are employed, as compared with 32 per cent who are employed among those 
with severe handicaps. In the earlier sample, the difference between the 59 
per cent emploved who have severe disabilities and 63 per cent who have 
moderate disabilities is not significant. It is worthy of note that in both 
samples there is a higher relationship between the diagnosis and employment 
than between severity and employment. Thus, for example, among the 1940 
41 group, 77 per cent of the people with mild involvements are employed, but 
&2 per cent of all those with poliomyelitis, regardless of severity, are em- 
ployed. Among the 1948-49 group, 32 per cent of all those with severe handi 
caps are employed, but this is more than the 22 per cent of all cerebral palsted 
who are employed. 

Capacity for Physical Performance Functional performance has been 
properly emphasized as a more dynamic means of evaluation than any index 
of paralysis. An index of four ambulation and travel abilities was formed 
in order to separate people in terms of degree of mobility. The index takes 
into account the individual’s ability to climb stairs with or without using a 
handrail, to cross the street before the light changes to red, to get up from 
the floor independently, and to use public transportation (table 2). 


Independence 1940-41 1948-49 
of Mobility* lo Fuployed Total 


Completely independent 51 
Partially dependent 67 42 
Moderately or severely 

dependent 15 23 


All not independent 61 35 
Total Group 71 41 267 


* People were considered completely independent in ambulation if 
they were able to climb stairs without using the handrail, to get 
up from the floor, to cross the street before the light changes 
to red, and to use a bus or subway independently. They were con- 
sidered partially dependent if they were unable to do any one of 
these activities independently, and moderately or severely de- 
pendent if they were unable to do two or more of the ambulatory 
activities. 


Fable 2 Proportion gainfully employed according to ambulatory abilitie 


As expected, the individual’s ability to get around independently is more 
highly related to his employment than are the facets of which parts are in 
volved and how severely. It indicates that often people who have been alle 
to compensate for severe disabilities are able to secure employment. 

An index of manual abilities includes ability to open and close buttons, 
cut meat, bathe, and dress one’s self independently. These may be considered 
as basic self-care abilities (table 3). 

In the more recent sample there are enough cases to indicate the large 
difference in the proportion employed between those who are completely in 
dependent in these self-care activities, 46 per cent employed, and those who 
are markedly dependent, 17 per cent employed. 


Factors Not Related to Disability Thus far, we have considered the rela 
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Completelr independent 
Partially dependent 
Moderately or severely 
All not independent 


Total Group 


Independence 1940-41 1948-49 
1f Baplo Total T 


241 46 210 
16 41 22 


17 35 
“23 26 57 
264 41 267 


dependent 


AW BS 


* Those people were considered completely independent who were able 


to dress themselves, bathe, open and close buttons, and cut meat 
independently. The partially dependent were those who were able 
to do any three of these four activities independently. Those who 
could do two or fewer of the four were considered moderately or 
severely dependent. 


## Since only 7 people in the 40-41 group are very dependent, we can 


not trust the statistics but should note that only 2 of the 7 were 
employed. 


Table ° Proportion gainfully employed according to self-care abilities, 


tionship between employment and a number of physical factors that are specific 


to the physically handicapped. Let us now consider factors which might 


influence employment in a nonhandicapped group. In the normal population, 


age, sex, intelligence and education all play a role in determining the level 


of an individual's employment. 


Sea In both samples, a considerably higher proportion of the men are gain 
fully employed as compared with the women. However, when proper correction 
is lade tor women seeking performance only as housewives, there is no ditference 
hetween the sexes in the amount of occupational achievement 

Age at lime of Follow-Up \ge appears to play the same role in employment 
among the handicapped as it does in the normal population. In our data, only the 
1948-49 group has sufficient age spread to be analyzed in this regard. Here, between"25 and 
SY years, age appears to have no influence on employment. However, people who are 


younger than 25, and older than 60, are markedly less often employed than those 
in the middle age groups Thus it would appear that among the handicapped, as 


in the normal population, there is more unemployment among people who are at 
the beginning, and toward the end, of their working lives The only probable dif- 
lerence 1 that persons who are handicapped before they have reached working 
age may take longer to get started on a vocation 

Education In the community at large, the level of formal education achieved is 
venerally related to the level of employment reached. Among the two groups here 
being discussed, formal education not only has a relationship to the status of the 
job, but also to the fact of employment per se (table 4) 

People with only grade school education have a less than average chance of 
being employed; while those who have graduated from high school or attended 
college have a better than average chance of being employed, This confirms the 
general principle that the individual with limited physical abilities is) particularly 
in need of extra skills and knowledge that come with education 

Incidentally, the paraplegics in the 1948-49 sample have a_ higher educational 
achievement than any other group, and this is at least one of the factors which has 
helped them to achieve greater vocational success than many others who were less 
severely disabled, but also less well educated 

Intelligence In this population, as in the normal, IQ as measured by standard 
intelligence tests, is highly related to education and, therefore, to vocational achieve 
ment However, even in groups of similar education, chances for employment 
increase as the intelligence quotient goes up (table 5) 
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1940-41 
° 


Grade school or less 63 33 86 
Some high school Th 45 66 
High school graduate 

or more 80 54 6&9 


Total Group 71 41 267 


Proportion gainfully employed according to formal education 


1940-41 1948-49 
ed T 


Mental defective 
or borderline 
Dull normal 21 
Normal 45 
Above normal 69 
Total Group 264 4 267 


Fable 5 Proportion gainfully employed according °o intelligence quotient as measured by Stanford. iinet 
(1910-11 group) and Wechsler-Belleyue (1948-49 group) 


haxperience in the Practical World. In all of the relationships shown, one 
factor appears te have a consistent influence on employment, and that is 
time “out in the world.” The comparison between the 1940-41 group and 
the 1948-49 group points out that time and experience help even the severely 
disabled individual to compensate for his disabilities, and greatly enhance 
his employment possibilities. Even those with the worst prognosis for em 
ployment, the cerebral palsy patients, tended to “catch up” with those with 
better prognoses, so much so, that those in the earlier sample were more 
likely to be emploved than any diagnostic group in the more recent sample 
with the exception of those with poliomyelitis. 


Regardless of diagnosis, the severe disabilities tended to become lesser 
vocational handicaps, with time. Thus, in the earlier group, 59 per cent 
and 63 per cent of those with severe and moderate involvements, respectively, 
are employed, compared with only 44 per cent of those with mild involve 
ments in the recent group. 


It is a hopeful fact that severely disabled persons with a bleak vocational 
prognosis do acquire eventually the experience which enables them to achieve 
economic and social independence. 


Summary and Conclusions 


1. We have presented the relationship between a number of factors and 
employment among two groups of physically handicapped people... Certain 
factors are consistently more predictive of vocational achievement than others, 
even though the level of employment and the characteristics of the two groups 
are quite different. 
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Dragnuosts in the 1940-41 and 1948-49 Samples 


1910-11 Sample 1948-49 Sample 


Severity of Disability in the 1940-41 and 1948-49 Samples 


1948-49 Sample 


1940-41 Sample 
‘ 


37 
39 
24 


60 
32 


204 


267 

oth the number of extremities involved and the extent 
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three or four extremities mildly affected The 
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Discussion 


Dr. George Darwin Wilson ( \sheville, 
N. ©.): The authors of this important pa 
per are to be congratulated for presenting 
the follow-up study of handicapped peo 
ple so badly needed in the field of reha 
bilitation. We all want to know what hap 
pens to our patients five or ten years later 
We all want to know how are they em 
ployed, whether they are progressing, 
standing still or regressing. ‘These ques 
tions are yardsticks of the value of our 
work, 

The handicapped cases were closer at 
hand for restudy by the authors, whereas 
previous studies made both from private 
and federal rehabilitation centers used 
mailed questionnaires which are not as 
satisfactory as personal check-ups Phe 
authors were aware of the many pitfalls 
in the follow-up study of physically 
handicapped. In the 35 year history ot 
this Institute, Physical Medicine and Reha 
bilitation has advanced so rapidly that 
more severely handicapped people are 
treated today in comparison to even ten 
vears ago 

The criterion for evaluation of vocation 
al achievement was gainful employment, 
omitting the housewife. They showed 71 
per cent gainfully employed in the 10 year 
closed case group and 41 per cent of the 
one year group studied. Rehabilitation ot 
a housewife may be considered gainful 
when the family budget changes trom the 
red to black side of the ledger. For ex 
ample, this discussor reported in 1950 the 
actual cost of the “Third Phase” of medi 
cal care in a severe case of poliomyelitis 
in a young housewife with two children 
restored to operating her own home in 24 
weeks; this comprised one-third of the 
cost of a maid and one-fourth the cost of 
a practical nurse paid in a previous eight 
week period, extluding cost of a visiting 
physical therapist who had worked on the 
case prior to the “Third Phase.” This is 
indirectly gainful employment of a house 
wife that changed the financial Pacts ota 
family unit, freeing a part of the hus 
band’s pay check to pay for a new home 
and leaving some for taxes 

One of the most interesting facts 
brought out by the authors in their analy 
sis of Chart A revealed that improvement 
of rehabilitation of the amputee still pre 
sents a challenge Their study showed 


paraplewics are more likely employed than 
is the amputee, in the ratio of 51 per cent 
to 31 per cent; vet paraplegia ts consid 
ered the more severe handicap. This truth 
is obvious when one counts the number 
of street beggars without arms or legs 
compared to number of paraplegics bee 
ging This fact is a direct challenge to 
our field, for two reasons. One is the tact 
that amputees can be helped to be gain 
fully employed, second, all taxpayers now 
pav doubly assist the handicapped 
through state-federal agencies and com 
munity chest agencies 


We all recall the problem of wrading 
pliysical pertormance and the long lists of 
physical achievements to be checked in 
order to erade a physically handicapped 
individual as being dependent or independ 
ent Recalling World War Il, some 
achievement charts required 99 different 
physical performances to pass; today tt 1s 
vood to learn that the authors cut down 
the number of physical achievements to 
four major accomplishments necessary for 
employment Physical independence was 
traded by ability to climb stairs, cross the 
street with a traffic light, get up from a 
floor and to use public transportation. If 
we all use these tour voals then we will 
have better success in rehabilitation, espe 
cially of a single or double amputee We 
shall see fewer artificial limbs in closets 
when we can train amputees to af out- 
side sheltered workshop or the 
smooth floor of a hospital 

This study shows one outstanding fact 
that poliomyelitis cases have the best 
chance of employment; cerebral palsy 
cases the least chance The ten 
paraplegics had the highest educational 
level All these figures and data will be 
more valuable as more centers follow up 
their cases vears later. This study will be 
of interest today as related to rehabilita 
tion of tuberculous patients now under 
study in several federal and state institu 
tions. This work of the authors will 
tainly be referred to more as time elapses 
in the field of rehabilitation and we must 
look now to lone term evaluation of physi 
cal achievement as applhed to the weriatric 
patients 

I would like to ask, what was the approxi- 
mate cost of the author’s survey? 
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ASSISTIVE DEVICES IN ACHIEVING SELF - SUFFICIENCY * 
Introduction of a New Device for Quadriplegics 


LESLIE BLAU, M.D.+ 
WADSWORTH, KANSAS 
JOSEPH PHILLIPS, B.S.+ 
WADSWORTH, KANSAS 


and 


DONALD L. ROSE, M.D.+ 
KANSAS CITY, KANSAS 


When a patient becomes ill the aim of therapy is to provide a cure. 
Occasionally, however, therapeutic efforts may fail entirely or the nature of 
the disease may be such that a cure, as such, cannot occur and the patient 
must endure from thereon the life of an invalid. In such instances active 
treatment is usually terminated when the condition of the patient becomes 
stabilized because further improvement in the clinical status is not anticipated. 
The true meaning of rehabilitation becomes a reality when we are still able 


to offer therapeutic means to such a patient. One of the most important 
contributions of physical medicine and rehabilitation has been the develop- 
ment of assistive devices which aid in the attainment of self-sufficiency. These 
devices are usually adapted for the use of an individual patient, vet they may 


be applied to those having similar physical deficiencies, 


Assistive devices for paraplegic and quadriplegic patients came into use 
during the World War IIL period as a result of serious effort to enable these 
individuals to become self-suthcient again. In the case of the quadriplegic 
patient, even a minimal residual strength of a muscle group can be made use- 
ful for function by the utilization of a properly designed assistive device. 
Most of the devices have been improvised for essential activities of daily living 
such as eating and toilet activities.’ *°'°" Some of the devices have been so 
fabricated as to be adapted also for other uses such as writing, typing, smok- 


ing’? or simply for grasping as used in miscellaneous hand activities. A 


triceps substitute brace was improvised as a holder for eating devices. It 
could be used also for resistive exercises and as a splint.” Devices were also 


designed for standing" and vocational usefulness ;'' others have been devel 


* Read at the Thirtieth Annual Session of the American Congress of Physical Medicine, New York, 
N. Y¥., Aug. 29, 1952 
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oped for miscellaneous purposes such as easier exercising,” driving," and 
recreation? 

One of the main problems of the quadriplegic patient, who suffers also 
from paralysis of the abdominal and back extensor muscles, is to change ’ 
from the sitting Or recumbent position to the erect position’ without requiring 
assistance from others. In a previous paper! a device was described by means 
of which « patient was able to stand from a sitting position. The purpose of 
this paper is to describe a device which enables a severely paralyzed individual 
to go from a recumbent to a sitting position. The need for such a device 
is obvious as attested by the number of electric or hydraulic lifters and bed 
frames which are commercially available. ‘These commercial devices are 
frequently expensive (several hundred dollars) or the quadriplegic needs 
assistance for their operation. The apparatus to be deseribed may be con 
structed locally, is inexpensive, and does not require assistance for the patient, 

The device was adapted for a 34-year-old patient suffering from polio 
myelitis of the severely paralytic spinal type of 14 months’ duration. He 
was considered a quadriplegic, since all musele groups required to accomplish 
purposeful activities were weaker than “fair” and therefore not capable of 
moving the jot or raising the corresponding segment against gravity. The 
only exceptions to this were “normal minus” elbow flexors on the left and 
“good minus” on the right. He could make a fist bilaterally, but his grip 
was zero as measured with a standard grip dynamometer. lis abdominals 
and erector spinae were “trace.” Long leg braces were necessary for ambu 
lation and a canvas corset with posterior and lateral metal stays provided 
support of his trunk in the sitting or erect position. 

Having such weak musculature, the patient had to rely on the force of 
gravity and the weight of his extremities and trunk for movement. He learned 
to balance these forces with extraordinary skill in his fight for self-sufficiency. 
He used his powerless hands also with amazing skill. Not having power to 
grip or hold, which are the most important fundamental movements for hand 
activities, he used his hands for pushing, pulling and hooking. 

To achieve independence for such a patient many of the devices men 
tioned before had to be adapted. However, it was necessary to devise the 
one described herein to enable him to sit from a recumbent position, without 
human assistance (figure 1). 

The device consists of four major parts as follows: 1. Overhead pipe 
frame. 2. Pulleys. 3. Counterbalance and counterweight. 4. Notched bar. 
The overhead frame is fabricated of standard one inch pipe and fittings 
as follows: 


One horizontal pipe, seven feet long, threaded at both ends, 
Two vertical pipes, four feet long, threaded at one end. 

One horizontal extension pipe, nine inches Jong, threaded at one end 
standard pipe ‘T fitting 

One standard pipe elbow fitting 

Four in. U-type pipe clamps 

Qmne stud, 'y ing x 1% in, cold rolled steel, threaded at one end. 


One vertical pipe is jointed to the horizontal pipe at the headboard with 
the elbow fitting and the other at the footboard with the T-fitting. The 
vertical pipes are clamped to the head and foot of the bedstead with 
the U-type clamps. The nineinch horizontal extension pipe is threaded 


12. Shear, H. R., and Comarr, 1 An Exercise Glove for Quadriplegics, Arch. Phys. Med. 30:453, 


and Whiting, Driving Devices for the Quadriplegic Patient, Occup. Therapy 
27:172, 1948 

14 Blau, L.; Phillips, J., and Rose, 1D. 1 \ Device to Facilitate Standing From a Sitting Position 
For Patients with Severe Residuals of Pohomyelitis, Arch. Phys. Med, 33:159, 1952 
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into the open end of the ‘T-fitting, allowing for attachment of the counter- 


weight pulley 


\ set of four 3 inch standard traction pulleys is attached to the horizontal 


pipe with clamps 
ward as follows: 


One pulley upward and one downward 
tical pipe 
One pulley extending upward on the hor 


from the vertical pipe at the foot of the bed 


One pulley extending downward on the horizontal pipe, 


vertical pipe toward the center 


two feet in from the hea 


\" Pipe, T. Threade 


Two of these pulleys are directed upward and two down- 


dboard ver- 


ivontal pipe extension, 9 in. outboard 


6 in. from the footboard 


d 


Pipe L. Threaded te 4 #4 
' 
44 oA | Pipe 
4 
ty Stud threaded shone end Fall Line i 
Upon Patient & Bed Type 
1OLb Coynter weight 
U Bolt Clamp BDedspring Frame - Cut Hinged \ 
“u Belt Clemp 
/ 
45 Lo Counterbalance 
2 Offset 
| 
Line J 
big. | The devi owing a schematic © vi it was assembled on an ordinary hospital bed. 
\ piece ot inch sash cord is secured to the center of the bedspring 


frame at the head end and threaded over the two upright pulleys to the 
counterweight \nother piece of 
part of the bedspring frame and is threaded over the pulleys, extending down- | 
ward on the horizontal pipe to form « fall line, which the patient grasps. 


inch sash cord is secured at the same 


Phe forty-five pound evlindrical counterbalance is attached to a piece of 
2x So inches. The bar has a two inch offset, eight inches from 
his allows clearance for the weight 
This assembly 1s 


bar steel, x 
the point of attachment of the weight 
bulk when the bed springs are in a horizontal posttion, 
bolted at the center of the hinged section of the bedspring frame, with a free 
overhang hes at the weighted end. The ten-pound cylindrical 
counterweight is drilled and tapped for a 'y-inch metal eyebolt. This allows 
The counterweight keeps the lines taut and 


oft eivhtec 


for attachment of the sash cord 


assists in the elevation of the hinged section of the bed. 


An aluminum bar, ') x 2 x 26 inches, is notched every two inches so that 


the 'y-inch stud of the bedspring frame will slide freely over the indentions 
on any upward motion of the hinged section but will prevent any downward 


motion of more than two inches. This enables the patient to stop and rest 
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at any point of progression from recumbent to sitting position, as the stud 
of the bedspring frame drops into the corresponding siot in the aluminum bar 
and holds the degree of elevation. The aluminum bar is attached to the main 
bed frame on a free hinge. This allows for moving the bar to and fro in the 
upward and dowaward motion of the hinged section of the bed. 


Summary 


1. The device is so fabricated that a patient does not need more pulling 
strength than one normally possesses in the little finger (about five pounds). 
The traction force can be transmitted by any of the muscle groups of the 
upper extremity. For instance, our patient had zero grip and no pulling force 
in fingers but could wind the cord around his hand and pull with the biceps 
brachii. 

2. It is so simple to fabricate that any blacksmith or mechanic could re 
produce it and mount it on an ordinary hospital bed. 

3. It is so cheap that a patient with the most meager means could have 
access to it. Total cost of material is about $15 and fabrication requires six 
hours. 

4. Its application could easily enhance the independence of numerous 
invalids who heretofore could not get out of bed without human assistance. 


Acknowledgment The authors are grateful to Mr. Andrew Cates, Chief Orthotist at Wadsworth 
Veterans Administration Center for the fabrication of the device. We are also thankful to Mrs. Virgima 
Cummins for the preparation of the manuscript. 
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Introduction 


The formation of small cavities accompanied by a sizzling noise may be 
observed when a medium is exposed to ultrasonic energy of high intensities (vide 
monographs of Bergmann,’ Hiedemann,? Lehmann *). The cavities are formed 
during the phase of low pressure in the ultrasonic waves. As a result of the rare- 
faction the liquid is disrupted. It is assumed that tiny flaws or gas bubbles 
in the medium promote the occurrence of the cavities, for the cohesive force 
of the liquid is of the order of 1,000 kg. per sq. em. and the amplitude of pressure 
in the ultrasonic waves is only about 5 kg. per sq. em. at an intensity of 10 
watts per sq. em. (Blake,* Lange,’ Keller®). This information of empty spaces 
in the ultrasonic waves is called cavitation, There are several types of cavi 
tation, (ias bubbles are formed if the medium, as for instance the biologic 
tissue, contains a dissolved gas, in which case the gaseous type of cavitation 
(pseudocavitation) occurs When these cavities collapse during the phase 
of compression, pressures of the order of 1,000 atmospheres are created (Ray- 
leigh"). When the gas bubbles grow to such a size that they oscillate in 
resonance with the ultrasonic frequency, great alternating accelerations ure 
created (Piriem,” Smith,” Minnaert,'"’ Meyer and Tamm," Trilling 

\s a result of these great mechanical forces bacteria are destroyed (Gra- 
bar and Rouyer,’’ Grabar and Prudhomme ''''). Red blood corpuscles are 


* The major portion of this investigation was carried on at the 1. Med. Univ. Clinic, Frankfurt/Main, 
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converted into colloidal particles (Lehmann). Besides these mechanical 
effects, cavitation is responsible for most of the chemical reactions created 
by ultrasonic energy. uminescence occurs and water molecules are de 
composed into the chemically effective radicals O and OH) (Grabar and Prud 
homme? '). Finally the temperature of the bubbles may be raised consid 
erably during the collapse (Marinesco ') 

These effects of cavitation, especially the mechanical effects, are very 
destructive in the test tube, aceordine to the investigations of Grabar and 
Rouyer.’’ Therefore the question arose whether cavitation is encountered 
under therapeutic conditions, In order to answer this question it is necessary 
to consider the physical conditions which influence the occurrence of cavi 
tation. The amplitude of pressure in the ultrasonic waves must exceed a 
certain threshold in order to disrupt the liquid (Bergmann,'’ Blake). Ac 
cording to PohIman,” this threshold increases with the increase of the ultra 
sonic frequency, because on the one hand a certain period of time is neces 
sary for the formation of the small gas bubbles and on the other hand the 
available duration of the phase of low pressure becomes shorter as frequen 
cies of the ultrasonic waves become higher. According to Moller and 
Schoch,” a certain period of time is also required for the collay se of the 


cavities. It is: 


in which t is the time, R, the radius of the bubble in the beginning, p the 
density and I’, the hydrostatic pressure of the liquid. Aceording to this 
equation, the magnitude of t is 10° to 10°7 second. Furthermore, Briggs, 
Johnson and Mason * found experimentally that cavitation was observed at 
higher ultrasonic intensities when the duration of the ultrasonic pulse was 
decreased. Muller and Willard ™ studied the influence of the ultrasonic fre 
quency on the occurrence of cavitation. They were unable to produce any 
cavitation at the very high frequeney of 5 megacycles per second, even if 
they employed an intensity of 5,000 watts per sq. cm. Sorensen® demon 
strated, also, that the degassing effect of ultrasonic energy is dependent on 
the frequency. If a lower frequency ts used, less ultrasonic energy is neces 
sary to expel | ce. of gas from water. Briggs, Johnson and Mason*’ showed 
that the production of cavitation was more difficult the greater the viscosity 
of the solution. According to Sollner,” cavitation occurs more easily at 
interfaces between mediums of different acoustic impedance than at other 
sites. Finally the pressure in the medium ts decisive for the occurrence of 
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cavitation (Briggs, Johnson and Mason,™ Blake*). The higher the ultrasonic 
intensity, the greater is the pressure necessary to prevent cavitation. 

In agreement with the investigations described in previous paragraphs, 
one of us (iehmann') was able to demonstrate that a biologic reaction, as 
for instance hemolysis, was dependent also on the ultrasonic frequency. Ac- 
cording to Dognon and Bianeani,” * Dognon and Simonot,” FE. N. and E. B. 
Harvey and Loomis,” Johnson,* Schmitt and Uhlemeyer,® hemolysis 
was observed simultaneously with the degassing effect of ultrasonic energy. 
The higher the ultrasonic frequency, the later the hemolysis and gaseous 
cavitation (pseudocavitation) were encountered. Furthermore, the greater 
the viscosity of the suspension fluid and the greater the volume percentage 
of the red blood corpuscles, the later the reactions were observed, There- 
fore it was assumed that under a set of circumstances such as used in therapy, 
cavitation does not occur. The reaction was repressed at the high ultrasonic 
frequency by the great viscosity of the liquids of the body and by the great 
volume-percentage of cells in the organs. In contrast to this, Pohlman* and 
Bom” * surmised that cavitation not only occurred in the tissues but also 
played a major role in creating the therapeutic effects. 

Until now it has not been possible to determine experimentally whether 
cavitation can be produced under therapeutic conditions in the living organ- 
ism. ‘That could not be done because neither a physical nor a biologic method 
of sufficient sensitivity existed to test the occurrence of cavitation in a living 
animal. ‘Therefore it was necessary first of all to find a biologic reaction 
due to cavitation. Furthermore, the threshold of ultrasonic intensity had 
to be investigated, ‘This was necessary in the interest of safety for the use 
of ultrasound in therapy, since the mechanical and presumably the thermal 
and most of the chemical effects of cavitation are very destructive (Lehmann), 
In particular, the question was raised whether the different’ types of ultra- 
sonic generators can be employed safely with regard to the occurrence of 
cavitation. Three types are available from manufacturing companies. 
They have half-wave rectification, full-wave rectification, and full-wave 
rectification with the fluctuations practically eliminated. ‘These machines 
produce ultrasonic waves of different contour, The first two types have 
high peak values, which exceed by several times the effective value measured 
with the power meter. 


Methods 


The following types of ultrasonic generators were used: The Ultrasonator 
of the Ultrakust Company, which has a frequency of 1,000 kilocycles per 
second (keps.); and the Siemens Sonostat, with a frequency of 800 keps. 
oth generators have a radiating surface of 10 sq. cm. The third generator 
was produced by the Atlas Corporation, It has a magnetostrictive transducer 
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with a frequency of 175 keps. The measurement of the ultrasonic intensity 
was performed with a sound pressure balance (Siemens) and with a cali 
brated probe. The latter consisted of one soldered junction of a thermo- 
couple, which was inserted into a bead of absorbing material. Some of the 
animals were treated in a focused ultrasonic beam. The ultrasonic waves 
were focused by means of two mirrors having different radii of curvature in 
order to obtain two different intensities at the focus of the sound field, The 
temperature of the water in which the animals were treated was 30 C. in most 
experiments. The duration of the irradiation was two minutes, 

; White mice weighing from 16 to 18 gm. were used. They were irradi 
ated with ultrasonic energy after the hair of the abdominal region had been 
removed and the skin had been soaped (Patzold, Guttner and Bastir®’). The 
occurrence of petechial hemorrhages in the peritoneal surface of the animals 
was noted. The number of petechial hemorrhages was recorded. It was 
also observed whether hyperemia occurred in this area. 


When the experiments were performed under an increased pressure, this 
was raised to the desired level within ten minutes. The pressure was de 
creased again to atmospheric conditions slowly over a period of one hour in 
order to prevent damage to the tissues. In a series of 50 animals it was shown 
that this procedure had no detrimental etiect 

We performed the experiments in which the effects of different frequen 
cies were studied according to the method deseribed previously by Lehmann 
and Nitsch.” The reflector of the particular sound pressure balance had a 
somewhat larger diameter (3 cm.) than that described in the experiments of 
Lehmann and Nitsch.” The animals were treated in these experiments at 
12.5 C. for forty-five seconds. 

The results of the experiments were evaluated statistically. An observed 
difference between the average number of petechial hemorrhages per animal 
in two different series of experiments was regarded as statistically significant 


only if the quotient 


2, 2 
Ov, 


was greater than a value which corresponds to a likelihood of 99.73 per cent 
(so-called 3 @ equivalent), (Koller). Dis the difference of the means; 
o », and o », are the standard deviations of the respective means. In ad 


dition, the percentage of the occurrence of the petechial hemorrhages and 
hyperemia in each series of experiments was compared. The difference was 
regarded as statistically significant only if it was greater than the greatest 
difference which could occur by chance (Koller). The likelihood of 99.73 
per cent was also indicative for this comparison. 
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Experiments 


It was necessary to determine whether the petechial hemorrhages use’l 
as a test were caused by cavitation, Ther@fore we irradiated 100 animals 


with ultrasound at a frequeney of 1,000 keps. under a pressure of 7 atmos- 


pheres, The ultrasonic beam was sharply focused by means of the mirror 


with the smaller radius of curvature and it was directed to the abdomen of 


the mouse \nother series of 100 animals was irradiated in the same way 
under atmospheric pressure. As a result the mice treated under the high 
pressure had an average number of hemorrhages of 2.1, 0» ©0.7 per ani 


mal, and those irradiated under atmospheric pressure an average of 10.7, 


on ©1.09 each. 
This dependence of the occurrence of the petechial hemorrhages on the | 
pressure suvvested that they were due to cavitation, We chee ked simulta- 


neously whether or not a hyperemia was observed. According to Lehmann 
Vorschutz, Feissel and Nitsch,” "© this reaction is produced by the ther 
mal component of the ultrasonic effect. Therefore it could be expected that 
this reaction was independent of the pressure. We found, in agreement with j 


this, a percentage of SI in the experiment with high pressure and a percent 


ave of 73 in that under atmospheric conditions. 
Qne could expect that the threshold of pressure which prevents the 


peter hial hemorrhages would increase with the rise in ultrasonic intensity 
(Briges, Johnson and Mason,* Blake®) but this assumption would hold 
true only if the reaction was a result of cavitation. We measured, in these 


experiments, the ultrasonic intensity in the plane wave before focusing. Then 


the beam was always focused in the same manner. The mirror with the 


larger radius of curvature was used, thereby obtaining an intensity of the 
ultrasonic energy which was less than in the previous experiments. As a 
result we observed that the threshold of pressure which prevents the reaction 


is between 3 and 4 atmospheres at the ultrasonic intensity of 2.5 watts pet 


sy. em, and between 4 and 5 atmospheres at 3.5 watts per sq. em. (table 1). 


Pane | Percentage of Occurrence and Average Number Per Animal of Petechial 
Hiemorrhages m 25 Mice at Different L’ressures and Intensittes.* 


' in Ultrasonic Intensity of 
\tmosphere Watts Per sy. on 3.5 Watts Ver 


* Ultrasonin frequency 1,000 keps 
om ts the tandard deviation of the mean 
means that a determination of @ mM ts not possible 


The differences of the reactions at different pressures and at the same ultra 
sonic intensity are statistically significant. The results of these experiment: 


demonstrated again that the reaction was due to cavitation, However, the 


percentage of hyperemia as a thermal reaction in these experiments remained 
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the same after irradiation with the same intensity, regardless of the changes 
in pressure. 

In case the observed hemorrhages were produced by cavitation, we could 
then expect, furthermore, a dependence on, the ultrasonic frequency. Ac 
cording to Sorensen® and to Moller and Schoch,” the effect of cavitation 
decreases with the increase of the ultrasonic frequency. We irradiated two 
series of 20 animals each with an ultrasonic intensity of 1.2 watts per sq. em. 
and with the ultrasonic frequencies of 1,000 keps. and 175 keps. The dura 
tion of the treatment was forty-five seconds. The temperature of the sur 
rounding water was 42.5 C. instead of 30 C. as in the other experiments. 
The higher temperature was necessary te produce a higher percentage of 
reactions at the low intensity which was available at 175 keps. (The de 
pendence of the effect on temperature will be discussed later on.) As a 
result of these experiments it was found (iable 2) that the percentage of 


TaBLe 2 Dependence of Petechial Hemorrhages on Ultrasonic Frequency.* 


Ultrasonic Percentage of Occurrence Number of Petechial Hemorrhages 
Frequency, keps of Petechial Hemorrhages Per Animal 


175 70% 4.6:¢, +09 
1,000 15% 


20 amimals in each series. 


. 


the reactions is markedly increased at the lower frequency. This result sup- 
ported again the assumption that the observed biologic effect was due to 
cavitation. In these experiments with different frequencies, all other physical 
conditions with the exception of the rise of temperature in the tissues were 
the same. According to the experiments of Lehmann and Nitsech,” most 
of the biologic effects decrease with the drop of ultrasonic frequency because 
they are created by the thermal component of the ultrasonic effect. The co 
efherent of absorption and therefore the rise of temperature is less, the lower 
the frequency (Pohlman,"” Huter® In experiments comparing the effect 
of the different frequencies, one might expect that the greater rise of tem 
perature at the higher frequency facilitated the occurrence of degassing and 
cavitation (Blake*). However, a converse dependence of the biologic effect 
on the frequency was observed. This result is therefore sufficient evidence 
that the reaction is created by cavitation. 

Finally, we could demonstrate in the following series of experiments 
that the ultrasonic irradiation produced an alteration in the tissues which 
was not immediately visible. Thirty mice were irradiated with an intensits 
of 2 watts per sq. em. and an ultrasonic frequency of 1,000 keps. and without 
focusing the beam. Vetechial hemorrhage was found in 33 per cent of 
tne animals. The average number of hemorrhages per mouse was 3.4; 
o™M “1.2. Another series of 30 mice was exposed to ultrasound with the 
same technique, and immediately following this procedure the animals were 
subjected to a pressure of 7 atmospheres for two minutes. Afterwards, the 
pressure was reduced to 1 atmosphere within five seconds. The percentage 
of reactions in this series was 100 per cent. The average number of petechial 
hemorrhages per animal was increased to 23.2; @ » +3.9. The differences 
between the results of these two series are statistically significant. As a 
Poblman, Bi: ber die Absorption des Ulirasclialles im. shenschlichen Gewebe und ihre Ab 
hangigkeit von der Frequenz. Vhys. Z. 40:159, 1939 


Hidter, T Messung der Ultraschallabsorption in tierischen Geweben und ihre AbhAngigkeit von 


der Krequenz. Naturwissenschatien, 35:255, 1948 
48 Hueter, T. F.: On the Mechanism of Biological Effects Produced by Ultrasound Chemical Fn 
gineering Progress Symposium, Series Vol. 47, No. 57, 1951, 
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control a third series of 30 mice was exposed to the same pressure in the 
same way, but the mice had not been irradiated previously with ultrasonic 
energy. No reaction was observed. 

The interpretation of these observations 1s difficult. However, two ex- 
planations are conceivable. On the one hand, the cavitation may cause a 
local damage to-the wall of a blood vessel which cannot be observed until 
the gradient of pressure between the contents of the vessel and the surround- 
ing tissue during the rapid reduction of the applied high pressure creates the 
hemorrhage. On the other hand, the degassing effect of the rapid release 
of pressure may rupture the wall of the vessel (National Research Council, 
Decompression Sickness, 1951). Ilowever, this can occur only if the tissue 
has been damaged previously, as for instance by the thermal effect of ultra- 
sonic energy (Lehmann, Vorschutz, Hohlfeld, Otto, Becker and Jaen- 
TE Such a thermal effect of ultrasonic energy existed 
in these experiments, it could be expected that the effect of cavitation was de- 
pendent on the temperature. Furthermore, a dependance of the reaction on temper 
ature could be assumed because cavitation occurs more easily in a medium 
containing dissolved gas when the temperature is higher. If the temperature 
rises, not quite as low a pressure is required in the ultrasonic waves during 
the phase of rarefaction in order to produce degassing or cavitation (Blake*’). 


It is known that the solubility of the gas decreases with rising temperature. 
Also, the formation of tiny bubbles of gas or vapor is promoted (Pohlman*). 
The temperature of the irradiated region is, on the other hand, dependent on 
various factors (Lehmann"’). 

We investigated the dependence of the effect of cavitation on tempera- 
ture in the following way. ‘Two series of 20 animals were irradiated, each 
with an intensity of 1 watt per sy. cm. and an ultrasonic frequency of 1,000 


Paste 3 Dependence of Petechial Hemorrhages on Temperature.* 


lemperature of the Water Percentage of Occurrence Number of Petechial Hemorrhages 
During Irradiation of Petechiai Hemorrhages Ver Animal 


30° C 
43° C, 80% 


* 20 animals m each serie 


keps. at 30 C. and 43 ©. for two minutes. ‘The radiating surface of the ap- 
plicator was 10 sq. cm. ‘The results represented in table 3 demonstrate that 
the observed effect of cavitation is dependent on the temperature. 


49 Lehmann, J. I U ltraschallbehandlung Die Umschau. 49:609, 1949 


60. Lehmann, Justus: Die biephystkalischen Grundlagen der Ultraschalltherapie. Verhandl. d, deutsch, 
Gesellsch. t. inn, Med, S7:416, 195 


$1. Lehmann, Justus Die Spezititét der tnologischen und therapeutischen Ultraschallwirkung. Arch, 
f. phys. Therap, 3:57 (Mar.-Apr.) 1951 

62 Lehmann, J. Ueber hophysikalische Grundlagen therapeutischer Ultraschallwirkungen. Sup 
plemento al Vol. VIL, Serie LX, del Nuovo Cimento, 1950 

Lehmann, Justus Ihe biophysikalischen Grundlagen therapeutischer Ultraschallwirkungen In 
Woeber, Karlheinz Der Ultraschall in der Medizin. Zurich, S. Hirzel Verlag, 1950, vol. 2, pp. 5-9 

64 chmann, Justu Cber die therapeutischer Ultraschallreaktionen unter 
besonderer Berucksichtigung der Wirkung auf Nerven Strahlentherapie, 7:543, 1950 

56 Lehmann, Justus, and Vorschiitz, Rosemari Die Wirkung von Ultraschallwellen auf die Gewe 
beatmung ais Beitrag zum therapeutischen Wirkungsmechanismus. Strahlentherapie, 82:287, 1950, 

66 Lehmann, |. F., and Hohlfeld, R Der Gewebestoffwechsel nach Ultraschall und WaArmeeinwir 
kung Strahlentherapie, S7:544, 1952 

67 Lehmann, Justus, and Becker, Georg Ober die permeabilitatssteigernde Wirkung von Ultra 
schallwellen auf bologische Membranen Strahlentherapie, 79:1553, 1050 

58. Lehmann, Justus, and Vorschiitz, Rosemarie Ihe Wirkung von Ultraschallwellen auf die Gewe 
heatmung als Beitrag zum therapeutischen Wirkungsmechanismus Strahlentherapie, 82:278, 1950 

9 ehmann, Justus; Becker, Georg, and Jaenicke, Walther Cher die Wirkung von Ultraschall 


wellen auf den lonendurchtritt durch bielogische Membranen als Beitrag zum Theorie der therapeutischen 


Wirkungsmechanismus B3:3511, 1950 

60, Lehmann, |. F.; Becker, G., and Otto, J Phermische und mechanische Wirkungen des Ultra 
schalles auf ecinzelne Zellen, untersucht am Beispiel der eosinophilen Leucocyten. Strahlentherapie. 87:550, 
1962 

61. Lehmann, J. | Die Beziehungen zwischen therapeutischer Dosis und biophysikalischer Wirkung 
der Ultraschallwellen In Woeber, Karlheinz Der Ultraschall in der Medizin Stuttgart, S. Hirzel 


Verlag, 1951, vol. 3, p. 24. 
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All the experiments described previously suggested that the observed 
petechial hemorrhages are due to cavitation, Therefore the question arose 
whether the microscopic appearance of the lesion was in agreement with 
the fact that the highly destructive forces of cavitation produce a more or 
less local damage in the vicinity of the collapsing cavities or oscillating gas 
bubbles. Such petechial hemorrhages at the intestinal interfaces in rats have 
already been described by Schréder, Herrick and Karlson. We studied 
microscopic sections of the intestines after ultrasonic irradiation, The tissues 
were fixed immediately after the ultrasonic treatment and serial sections 


Ruptured blood vessel in the intestinal wall (hema 
toxylin and eosin; X150), 


were made. It was found that the larger vessels were ruptured locally (figs. 
1 and 2). No defect was observed in serial sections made within a short 
distance from this particular locality (for example, fig. 3). The leakage in 
smaller blood vessels and capillaries could not be localized exactly. How 
ever, in figure 4 one can see that the blood leaks out of the mucous mem 
brane between two villi at a circumscribed spot. Other structures are also 
destroyed locally. The epithelial layer and the glands of the mucous mem 
brane were damaged and surrounded by a hemorrhage (fig. 5). In some 
places the damage was so severe that the whole structure of the tissue and 
of the cells had vanished (fig. 6). Large empty spaces were found, which 


62. Schroder, J. D.; Herrick, J. F., and Karlson, A. G The Effect of Ultrasound on the Trane 
missible Walker Rat Carcinoma, Arch. Phys. Med, 33:660 (Nov.) 1952 
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Fig. 2 Ruptured blood vessel of the mesentery with hemorrhage (hematoxylin and 
eosin; X200) 


presumably might correspond to gas bubbles. The epithelial layer looked 
as if it were torn. The erythrocytes of the surrounding hemorrhage were 
partially hemolyzed. In addition, hemorrhages were found in other tissues, 
as for instance in the lymph nodes. All these local effects have a diameter 
of the order of 10 to 100 microns. Other effects, such as highly dilated blood 
vessels and a slight edema, were observed all over the sections. Controls, 
treated in the same manner without ultrasonic irradiation, showed none of 
these findings. As a whole the histologic appearance was in good agreement 


with the assumption that these hemorrhages observed macroscopically were 
created by the circumscribed but terrific forces of cavitation. 


Fig. 3 Another section through the same vessel as in figure 2, with remnant of 
the hemorrhage but no rupture of the vessel wall. The distance between these sections 
is approximately 50 microns (hematoxylin and eosin; X200). 
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Hemorrhage into the intestinal lumen with destruction of the epithelium 
vetween two villi Chematoxylin and eosin; N125), 


Since it could be demonstrated that the petechial hemorrhages observed 
at the peritoneal surface were due to cavitation, the question arose whether 
this primarily detrimental effect of ultrasonic irradiation occurs under a set 
of circumstances such as used in therapy. Therefore it was necessary to find 
out what were the thresholds of ultrasonic intensities for this reaction. Since 


our subject of investigation was a small animal, it can be assumed that the 
thresholds found with stationary transducer and with moved applicator are 
lower than, or at least the same as, in man. 


That is because the interfaces 


Destruction of intestinal glands and epithelium with surrounding 


hemor 
rhage (hematoxylin and eosin; A160) 


ANGE 
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(for example, tissue-air) of the peritoneum are covered only by a thin layer 
of tissues. Asa result of the reflection at these interfaces, cavitation is pro- 
duced more easily (Sorensen™), Furthermore, the rise of temperature is 
greater in the small animal than in man because the conduction of heat and 
the regulation of temperature are not sufficient under the circumstances of 
our experiments. The higher temperature also enhances the occurrence of 
cavitation. Therefore it could be expected that only a minimal intensity 
for the threshold of this reaction would be found. But this value is sufficient 


Destruction of the mucous membrane of the intestine with hemorrhage and 
formation of “bubbles” (hematoxylin and eosin; X120). 


to provide information concerning the intensity of irradiation to which man 
may be safely exposed. 

Two series each containing 40 animals were treated with an ultrasonic 
frequeney of 1,000 keps. and with nonfocused intensities of 1 watt per sq. em. 
and 2 watts per sq. em., respectively, for two minutes (table 4). Stationary 


‘Taste 4 Thresholds of Intensities of the Reactions Under Different Techniques.* 


Conditions of Percentage of Occurrence Number of Petechial Hemorrhages 
Treatment of Petechial Hemorrhages Per Animal 


1 watt per sq. cm. for 2 minutes, 

stationary technique O% = 
2 watts per sq. cm. for 2 minutes, 

stationary technique 7.1; 
{} watts per sq. cm, for 4 minutes, 


* 40 animals in each series 


technique with continuous energy was used. Another series of 40 mice was 
irrachated for four minutes with pulsed energy having an output of 4 watts 
per sq. em. (during the pulse). The attempt was made to approximate the 
effect of a moved transducer by pulsed irradiation (Bender, flerrick and 
Krusen™). The duration of the pulses was 0.1 second and that of the pauses 
0.3 second. These values correspond to the period of time and sequence with 


63. Bender, L. F.; Herrick, J. F., and Krusen, F. H. Unpublished data. 
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which an area of 1 sq. cm. of the tissue is exposed to the ultrasonic beam, 
providing stroking technique is used. Therefore the total amount of ultra- 
sonic energy applied to tissues under these conditions was the same as in 
the experiment with stationary technique and 2 watts per sq. cm. Asa result 
the threshold of the intensity is found between 1 watt per sq. cm. and 2 watts 
per sq. cm. at stationary technique. N» reaction is encountered with pulsed 
irradiation up to and including 4 watts per sq. cm. These values are just 
higher than those ordinarily used in therapy (Lehmann), 

Finally, a question arose concerning the types of ultrasonic machines 
used in therapy. The voltage at the quartz crystal in some equipment is not 
steady as it is in most of the generators, but it is modified with the frequency 
or the double frequency of the alternating house current (half-wave and full- 
wave rectification). It is of interest to find out whether the resulting peak 
values of the ultrasonic intensity exceeded the threshold of cavitation. Two 
series of 20 animals each were treated with 1,000 keps. and with an average 
intensity of 1.5 watts per sq. em. for two minutes. The intensity was de- 
termined with an ultrasonic pressure balance, which measures the average 
value because of the inertia of the system. The average and peak values are 
identical in case of a steady voltage at the crystal but not in case of the mod- 
ulated voltage. In the latter case we removed the condensers from the rec- 
tifiers of the “ultrasonator” in order to procure a modulated voltage at the 
crystal. The comparison of the results in table 5 shows that the reactions 


Tape 5 Comparison of Petechial Hemerrhages With a Steady and Modulated 
Voltage at the Crystal.* 


Percentage of Occurrence of Petechial Hemorrhages 


Conditions of Treatment 


1.5 watts per sq. cm. steady voltage at 


1.5 watts per sq. em. modulated voltage at 


* 20 animals in each series. 


are more easily produced by the high peaks of ultrasonic intensity, in spite 
of the fact that the average intensity and all other conditions were the same 
in both experiments. 


Petechial hemorrhages were observed at the peritoneal surface of our 
animals after ultrasonic irradiation, It could be shown that these hemor- 
rhages occur as a result of a rupture of vessels due to the high local concen- 
tration of energy produced by cavitation. According to Sollner,” it can be 
assumed that these reactions occur chiefly at the peritoneal interfaces. Ac 
cording to the experiments of one of us (lehmann"), it is likely that cavi- 
tation takes place mainly in the blood vessels, since blood has a relatively 
low viscosity and also a relatively low volume percentage of cells. The as- 
sumption that the observed petechial hemorrhages are due to cavitation can 
be demonstrated by the following tacts: 1. The occurrences of the reaction 
depends on the pressure, while the effect of the thermal component due to 
absorption, as for instance the hyperemia, was not altered. 2. In order to 
prevent the reaction it is necessary to apply high pressures, The greater 
the ultrasonic intensity, the higher the pressure must be in order to prevent 
cavitation. 3. The occurrence of the petechiae was dependent on the ultra- 
sonic frequency in the same way as is the cavitation, 4. The same holds true 
for the dependence on temperature. 


‘The observed effect of cavitation represents a damage to the tissues which 
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also has been found in man after an application of an unsuitable dose (Krauspe"). 
Therefore it was necessary to answer the question whether the oc- 
currence of cavitation could be expected under therapeutic conditions. It 
was of interest to know which ultrasonic intensities, applied with the two 
types of techniques ordinarily used in therapy, produced cavitation. Thus 
the question was raised as to which intensities can be employed with the 
stationary and with the moved applicator without injuring the tissues (Leh 
mann”). Intensities below the threshold of the reaction in our experiments 
should be safe, because the cavitation is more readily created in a small 
animal than in a human being. The thresholds found in these experiments 
are in good agreement with the recommended doses for therapy. The as- 
sumption of Pohlman*® that cavitation occurs under therapeutic conditions 
in the living tissue could not be corroborated. This result was also expected 
(Lehmann'’), because most effects of cavitation are destructive (Grabar and 
4-15-16 ) 

The fact that cavitation does not occur during an ultrasonic irradiation 
with pulses of relatively long duration and with a sufficiently high intensity 
can be explained by the dependence of the reaction on temperature. The 


Rouyer,’’ Grabar and Prudhomme! 


latter was demonstrated in our experiments. 


Summary 


Petechial hemorrhages at the peritoneal surface of the mouse were de 
scribed as a result of cavitation. ‘This biologic reaction was influenced by 
the physical conditions in the same way as was cavitation. It was repressed 
on the application of high pressure during irradiation. The threshold of 
pressure which just prevented the reaction increased with the increase of 
ultrasonic intensity. The reaction was dependent on frequency. It could 
be created more readily with lower than with higher ultrasonic frequencies. 
Finally, the biologie effeet depended on temperature. The higher the tem 
perature, the more reactions were observed. The hemorrhages were histologi- 
cally the result of a local rupture of vessels 

Since these efiects are detrimental, the threshold of intensity with the 
different techniques used in therapy was determined. In agreement with 
the doses recommended for therapy, it was found that this threshold is be 
tween | and 2 watts per sq. em. with the stationary technique. When the 
applicator is moved, this threshold is above 4 watts per sq. em. 

Concerning the ultrasonic generators used in therapy, it was found that 
those with a steady voltage at the crystal could be used safely. The high 
peaks of intensity produced by the other machines when the fluctuations of 


the alternating current were not filtered properly might possibly exceed the 
threshold of cavitation. 


64. Krauspe, Carl Histologische VBeobachtungen nach Ultraschallbehandlung eines chronischen Ma 
wengeschwirs und bei der Resorption eines traumatischen HAmatoms, Frankturter Zeitschrift fiir Pathologie 
G3:71 Clan.) 1952 

65. Lehmann, |. | Ist die Kenntnis der biophysikalischen Wirkungsmechanismus der Ultraschalles 
zur Vermeindung von Schddigunwen ber her In Woeber, Karlhemz Der Ultraschall 
in der Medizin Stuttgart, S. blirzel Verlag, 19 
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A FOREARM-FLEXION DEVICE FOR THE PARALYZED 
UPPER EXTREMITY WITH POTENTIALLY 
FUNCTIONAL HAND * 
DAVID RUBIN, M.D., Ph.D.' 
O. LEONARD HUDDLESTON, M.D., Ph.D.’ 


HYMAN JAMPOL, M.S., R.P.T.° 
PATRICIA MARTIN, O.T.R.' 


and 


ROBERT TAYLOR’ 


Introduction 


Phe poliomyelitis patient with a completely or partially paralyzed upper 
extremity and a potentially functional hand has been encountered with suf 


ficient frequency in our poliomyelitis rehabilitation program to cause specula 
tion as to the application of the principles of upper extremity prosthetics to 


this problem. 


In the spring of this vear the senior author attended a series of lectures 


on recent advances in upper extremity prosthetics, sponsored by the Engi 
neering Artificial Limbs Research Project of the University of California at 
Los Angeles. It was during this period that the possibility of this application 


became more apparent and resulted in a joint effort which was successful in 


developing a simple, inexpensive and extremely useful forearm-flexion device 
for such patients. The forearm-flexion device to be described was developed 
for a sixteen year old poliomyelitis patient who was acutely ill in August, 
1950. On admission to the Kabat-Kaiser Institute for Neuromuscular Reha 
bilitation in September, 1950, he exhibited marked to moderate weakness of 
both upper extremities, the neck, the trunk and both lower extremities. Fol 
lowing approximately twenty months of treatment improvement was obtained 
in all muscle groups; however, the right shoulder flexors and abductors and 


the forearm flexors remained extremely weak, especially in the first part of 
the range of voluntary motion. These muscles also continued to show rapid 
fatigue in the shortened range so that the patient could not maintain forearm 


exion and wrist extension while typing, and could not lift a one-half pound 
weight unless he assisted with the left hand. A muscle check in April, 1952, 
revealed three pius weakness of the right deltoid, the infraspinatus and supra 
spinatus and biceps muscles. It was at this point in the patient’s muscle re 
education program that the forearm-flexion device was developed for his use. 


Component Parts of the Device 


The component parts of the forearm-flexion device consisted of: 1. The 


shoulder harness. 2. The arm and forearm enuff. 3. The cable housing and 
3/64-inch cable. 4. Retainers and base plates. 5. Rubber reinforcement. 6, 
Hangers. 7. Swivel fitting. &. Leather stabilizing straps. 

The harness is made of one inch vinyon tape. It consists of two shoulder 


* A joint project of Engineering Artificial Limbs Research, University of California at Los Angeles, 
and the Kabat-Kaiser Institute for "Neuromu cular Rehalnlitation, Santa Monica, Califorsia 

1 staff Physician, Kabat-Kaiser Institute for Neuromuscular Rehabilitation 

2 Resident Medical Director, Kabat-Kaiser Institute for Neuromuscular Rehabilitation 
; Assistant Engineer, Engineering Artificial Limbs Research, University of Caltornia 
1 
”. 


Kabat Kaiser Institute for Neuromuscular Rehabilitation 
Prosthetist Engineering Artificial Limbs Research, University of California, Los Angeles, California 
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Figure 1, Front view of Forearm-Flexion Device 


Figure 2. Back view of Forearm-Flexion Device. 
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loops joined by an elastic or webbing chest strap in front and utilizes the left 
shoulder loop posteriorly as a stabilization point for the cable attachment 
(figs. 1 and 2). 

The cuffs are made of leather similar to that used in other orthopedic ap- 
pliances. The arm cuff is supported and prevented from rotating by two 
adjustable leather straps — one anteriorly and laterally, and the other pos- 
teriorly and medially — coursing from the anterior and posferior parts of 
the right shoulder loop (fig. 1). This is a variation of the inverted “Y” used 
in below elbow prosthetics. 


Figure 3. —- 34 back view showing forearm flexed and 
scapdlae abducted. 


The cable housing and cable are all metal and may be obtained from the 
Sierra Manufacturing Company, Sierra Madre, California, or from any limb 
manufacturer by requesting 3/64 inch cable and round cable housing. 

Retainers and base plates are used on the right shoulder loop and on the 
arm cuff. The base plate on the shoulder loop is riveted to a piece of leather 
and fastened to the vinyon tape posteriorly, as shown in figure 2. The re- 
tainer used on the shoulder loop is fixed in a rubber reinforcement through 
which the cable housing passes. 


A rubber reinforcement is used on the right shoulder strap posteriorly to 
permit gradual bending of the cable housing and cable, thereby decreasing 
the friction in the cable system. 


Hangers serve as anchoring points for the cable, proximally at the left pos- 
terior shoulder loop and distally at the forearm cuff (figures 1 and 2). 

Swivel fittings are used to permit easy rotation of the cable in pronation 
and supination and to enable easy disengagement of the device by the op- 
posite hand. The swivel fitting is placed three to four inches above the point 
of the attachment of the cable to the hanger on the forearm cuff (figures 1 
and 3). 

Leather stabilizing straps (figure 1) are used to prevent rotation of the upper 
cuff postero-laterally as the cable 1s tensed in forearm flexion. These straps 
are also of value in maintaining the vertical position of the cuff, and obviate the 


1. Proceedings of the Institute on Upper Extremity Prosthetics, University of California, Los An- 
geles, January, 


(/ 
7 
| 


102 ARCHIVES of PHYSICAL MEDICINE & REHABILITATION Fes., 195% 


need for excessive tightening which may lead to circulatory embarrassment. 
The straps are fastened as outlined in discussion of the arm cuffs. 
Figures 4, 5 and 6 show the device as it appears on the patient. 


Discussion 

The application of recent advances in upper extremity prosthetics for 
amputees to poliomyelitis patients with completely or partially paralyzed 
upper extremities retaining a potentially functional hand has resulted in a 
simple, relatively inexpensive forearm-llexion device. Through the use of 
this device one of our patients has achieved a degree of function in useful 
activity not previously anticipated. Writing, typmg and unilateral lifting 
of fairly heavy objects has been facilitated immeasurably. Bilateral upper 


Figure 4. i; front view of Forearm Figure 5. Back view of Forearm-Flexion 
Flexion Device Device. 


extremity activity not previously possible has been restored. This has been 
especially useful in school laboratory work requiring two handed dexterity. 
\nother very interesting development in this patient has been the improve 
ment obsetved in biceps muscle power efter using the forearm-flexion ap- 
paratus for two months. This may be explained by the more favorable position 
for motion in which the forearm is placed and supported, as well as by the 
increased activity against resistance. This device is extremely light in weight, 


easily put on and removed, and cosmetically ideal. A long sleeved shirt will! 
hide all of the component parts and bulging is very slight and almost im 


pere eptible. 


Taste | Joint Torque Curves. Clsometric Forces Exerted at Various Angles of 
Forearm Ilextou.*) 


Angle (Degrees) Forces (ibs.) 


<0.5 
0.5 
2.0 
4.0 
6.0 
3.0 


* Lever arm 75 inches from lateral epicondyle. 


| 
4 
| 
— 
0 
45 
90 
120 
135 
Full 


FLEXION DEVICE FOR UPPER EXTREMITY. RUBIN, ET AL. 103 


The sourcy of power for the operation of the prostheses can be varied to 
utilize the te effective muscular and joint movement. Two basic body 
control motions are used to activate upper extremity prosthetics as follows: 
(1) flexion of the humeral stump and (2) flexion of the opposite shoulder 
coupled with flexion of the shoulder on the amputated side. Inasmuch as 
this patient was unable to use the humeral flexors because of weakness it 
was decided to utilize flexion (scapular abduction) of the opposite shoulder 
as the motive power to operate the device. This motion serves to increase 
the interseapular dimensions and thereby to displace the cable through a 
sufficient distance and with adequate force to produce forearm flexion. 


Figure 6. — 4% front view with forearm 
flexed. 


TABLE 2. Operating Forces * and Excursion Needed.+ 


Angle Forces Angle Excursion 
(Degrees) (lbs.) of Motion (Inches) 


()— 45° 
: 0 — 90 
6 


* Force necessary to move forearm from the position indicated 
+ Excursion necessary to move forearm through the range of motion indicated (Maximum excursion 
possible 4.5 inches.) 


Table 1 illustrates the foree* that the patient is able to exert at various 
degrees of forearm flexion. It is readily seen that the maximum force (<0.5 
Ibs.) exerted at the beginning of the range precludes voluntary forearm flex 
ion trom the fully extended (G degree) position. However, if the forearm is 
brought to the 90 degree position the patient is then able to bring his hand 
to his mouth. ‘Table 2 lists the forces and excursion necessary to produce 
forearm flexion in the patient while wearing the device. It is readily observed 
that the forces are of small magnitude and easily attained through the body 
control motion utilized. The excursions required are also well within the 
range of the patient’s maximum excursion. 

Through practice in the use of the device this patient has learned to flex 


* Force measurements obtained using SR-4 strain gauges and electronic strain analyzer, 
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his right forearm with almost imperceptible movement of the opposite shoul- 
der. By proper harnessing other normal joint movements may be exploited 
to produce the desired excursion and force for successful function. It is an- 
ticipated that with experience and further modification wider application will 
be achieved in more severely involved cases and in a greater variety of neuro- 
muscular dysfunctions involving the upper extremities. 


Acknowledgment The authors wish to express their thanks to Mr. W. R. Santschi for his excellent 
line drawings and to Mr. Ed Morgan for the photographic contribution. 


REHABILITATION IN THE CLINICAL MANAGEMENT OF 
THE PATIENT WITH TUBERCULOSIS * 


EDWARD E. GORDON, M.D.+ 


NEW YORK, N. Y. 


To the great physician, Osler, is attributed the statement, “Tuberculosis 
is a social disease with medical aspects.” This is the theme which will run 
through this paper and I have made this choice because it denotes so elo- 
quently the rationale for total rehabilitation, for one cannot discuss the 
management of tuberculosis without constantly referring to the patient as a 
member of a social organization. 

No attempt will be made to describe the duties of an ideal rehabilitation 
team in an ideal setting as applied to an ideal patient. This has been done 
already in word and film. Rather, this paper will present several major prob- 
lems inherent in the fight against tuberculosis, not only to illustrate the 
varied social and economic implications of the disease, but to reveal the im- 
portance of a rounded rehabilitation program from beginning to end. These 
problems may be listed as, (1) the associated environmental causes of tuber- 
culosis, (2) leaving a hospital against medical advice, (3) the assessing, of 
work capacity, (4) vocational training and placement. 

The changing pattern of tuberculosis in the population of this country 
in the past one hundred years holds a promise. Thus, in 1900, 150,000 people 
died of tuberculosis, or 195/100,000; in 1948, 44,000 or only about 30 out of 
every 100,000 died of the same cause. This favorable trend is reflected in the 
fact that in 1900 tuberculosis was the top killer; in 1947 it had sunk to seventh 
place in importance. What has accounted for this dramatic fall in mortality 
rate? Dubos ascribes it to what he calls the “sanitary revolution” in the 
train of social reform of the past one hundred years. Better nutritional, sani- 
tary and working conditions have created a more favorable environment and 
healthier individual to resist the white plague. This fact illustrates that ad- 
vanees in medicine may originate in entirely unexpected quarters and that 
social and purely medical factors may not be unrelated. One of the most 
striking community experiments in his regard was reported from Japan. In 
an industrial town, where the mortality rate from tuberculosis was extremely 
high, measures taken to supply an adequate nutrition to the population re- 
sulted in a tall of 78 per cent in the number of deaths.'” Such experiences lead 

* Read at the Vhirtieth Annual Session of the American Congress of Vhysical Medicine, New York, 


N. ¥., Aug. 26, 19 


t Associate Professor of Rehabilitation Medicine, College of Physicians and Surgeons, Columbia Uni- 
versity, New York 


1. Satki, T. Il Congrés Scientifique International de |’ Alimentation, Paris, 1937. 
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one to ask whether the so-called innate low resistance of certain ethnic groups 
is not really an expression of poor environmental living conditions, since 
they have not wholly enjoyed the benefits of the sanitary revolution, If 
further inroads are forthcoming against the death rate, the curve of which 
is now asymptotic for the past score of years, perhaps an even greater broad 
ening of the standard of living is necessary. One must look to the contribu- 
tions of the social engineer, as well as to those of the clinician, immunologist, 
and biochemist for eradication of tuberculosis. 

If the promise of ultimate control, as reflected in the mortality statistics, 
is to be realized, the population within the sanatoria must receive compre 
hensive management, insuring as complete physical and social restoration as 
may be possible. This brings us to the second problem. The natural history 
of tuberculosis remains basically unmodified. No dramatic bactericidal drugs 
are at hand as in pneumonia, and, for the present, antibiotics and chemical 
agents may be counted upon only to stay progress of the disease and thus 
help healing by rest, collapse therapy and excisional surgery. Treatment is 
slow and prolonged, giving rise to fear, family dislocation, economic inse- 
curity and maladjustment. Added to these may be the feelings of shame and 
ostracism. To such psychological and social pressures are patients subjected, 
especially in their first period of hospitalization, 

This period may be termed “the period of adjustment to life in a hos- 
pital bed.” During this time the problem of irregular discharge or leaving 
aguinst medical advice assumes paramount importance. In 1947, of all living 
discharges from VA _ hospitals? and four municipal hospitals of New York 
City,’ over 50 per cent did not receive regular discharge from the medical 
staff. Analyses of the figures was revealing. Study of the characteristics of 
patients irregularly discharged showed that those over thirty were the more 
likely to leave. The number of married females was higher than that of 
their single sisters; while the divorced or widowed status further increased 
the chances of leaving against advice. The public health danger inherent in 
irregular discharge was not inconsiderable: one-half of the patients so dis- 
charged had tubercle bacilli in their sputum; and 97 per cent still showed un- 
satisfactory clinical progress. And, significantly enough, the studies disclosed 
that half of those leaving against advice left within the first ninety days of 
hospitalization. 

The reasons for premature departure from the sanatoria could be reduced 
to the least common denominators of dissatisfaction and anxiety. There were 
dissatisfaction with the institution and personnel; dissatisfaction with the 
care and routine of the hospital; dissatisfaction with the individual progress 
of the disease. Anxieties constantly disturbing peace of mind arose; domestic, 
financial and social difficulties served to act as forces tugging on the patient 


‘from without. Fortunately, these causes for irregular discharge are states of 


mind which are amenable to proper management. Fortunately, too, such 
causes as alcoholism, immaturity and complete hopelessness, which are far 
less amenable to treatment, played minor roles as contributory factors, 

From these analyses, the problem of irregular discharge cannot be con- 
sidered as due to the vagaries of human nature, but rather to justifiable hu 
man reactions to the demands of the disease. The patient leaves his mode of 
life for the sanatorium for a protracted stay. lamilies are dislocated, financial 
insecurity looms, domestic difficulties arise. Added to these is the effect of 


2. VA Pamphlet 10-27, October, 19418, Washington 25, D, C. 
3. Drolet, S. J.: A Statistical Summary for the Five Years, 1945-1949, New York Tuberc. & Health 
Assoc., 1950, 
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inactivity, itself, which has been shown to produce tension, anxiety, hostility 
and resentment.‘ 

It would appear that, in order to stem the tide of irregular discharge, the 
machinery of rehabilitation must be set into motion directly upon admission. 
Just as the medical work-up is immediately begun, so a social and personal 
work-up must be initiated, this procedure embracing both the patient and the 
family. Overall management requires: 

(1) A complete history involving the. social, cconomic, educational and voca- 
tional background. An exhaustive psychological picture may be deferred until it is 
deemed necessary, but, at least, a sketch of the personality should be drawn. 

(2) Adequate and early attention to various pertinent problems of the patient 
and family by social service 

(3) An educational program to reach the family. Discussion, singly or in 
groups, may prevent ill-timed advice being given to the patient by his relatives 

(4) Adequate nursing and medical care. This need not concern us here, since 
standards are universally high 

(5) Most important, early and concentrated health education. This activity 
should include not only the public health aspects of tuberculosis, but also what 
is required of the patient, if the cure is to be given a fair trial. In a chronic disease, 
such as diabetes, great pains are taken to enlist the cooperation of the patient by 
explaining to him the pertinent details of the disease. It appears wise, similarly, to 
follow the same general approach in tuberculosis. The educational program should 
include not only lectures and visual material, but also personal talks by the reha- 
bilitation workers 

(6) Intelligent use of work therapy and recreation. Vocational rehabilitation 
at this time in the disease would be premature, but, if medically feasible, cooperation 
of the patient may be enlisted through the exploitation of his interests. 

We shall now turn to the period of gradual restoration of work tolerance. 
Roughly, this period begins in the hospital and extends over into post-hospital 
life. Tow to assess the work capacity of individuals, how much activity to 
preseribe are important and delicate decisions in the management of the pa 
tient, since work tolerance can be determined only in retrospect. If one could 
readily measure work capacity, the problem of gradually adjusting the activity 
to the patient would offer no difficulty. ut work capacity is a heterogeneous 
concept composed of physiological, psychological and environmental factors, 
and is difficult, if not next to impossible, to measure 

The assessment of work capacity, though eluding exact measurements, 
can be dealt with indirectly through a familiarity with the approximate phys- 
iologic stress associated with a given physical task. The degree ot physiologic 
stress may be judged from the rate of energy cost requited to accomplish a 
given task. The magnitude of this cost may help the clinician in forming a 
decision as to the wisdom of prescribing it in the light of the pertinent clinical, 
bacteriologic and roentgenologic data. Values of rates of energy cost for 


many activities in which hospitalized patients may be expected to participate 


have already been published.’ 

More important for the future physical and social restoration is the type 
of task chosen for the patient in the latter period of hospitalization. It makes 
no sense to talk about work capacity unless we ask the question, “Work 
capacity for what?” Merely to preseribe physical activity for its own sake, 
e. y., walking, is to operate ina vacuum. The logic of the situation demands 
that increase in work tolerance be done with a planned, realistic goal in mind: 
a vocation which will afford ultimate social restoration of the patient. This 
will tend to minimize dissatisfaction and lack of cooperation in the hospital; 
to avoid “industrial (not physiological) fatigue” occasioned by disinterest 
or ineptness in the prescribed task and, ultimately perhaps, recurrence of 
disease at a future date. 

4. Dietrick, John E.; Whedon, G. Donald, and Shorr, Ephrain Effects of Immobilization Upon 
Various Metabolhe and Physiologic Functions of Normal Man Am. Jour. Med, 4:3, 


5. Gordon, E. Eb Energy Costs of Various Physical Activities in Relation to Pulmonary Tuberculosis. 
Arch. Phys. Med, 33:201 (April) 1952 
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The method of fitting a graded tolerance program to the individual needs 
clinical support. At the outset, no routine system can possibly apply, because 
tuberculosis is a highly individual disease. When to start and how much to 
give requires familiarity with several factors: (1) The total age of the dis- 
ease, and its anatomical extent, (2) The probable time of the evolution of the 
disease up to initiation of treatment, (3) The length of time for stabilization, 
i. e., the response to treatment. In the light of excisional surgery, more and 
more in use today, another factor comes into prominence, viz., (4) Eradication 
of active foci by surgery. This fourth proposition is highly important, be- 
cause it, too, has a bearing on the incidence of recurrence. Previous to the 
practice of excisional surgery, foci appearing inactive by x-ray were judged 
stabilized, i. e., bacteriologically and anatomically healed, and the patient al 
lowed to return to society. Now that excision has made these foci available 
for pathological examination, such “radiologically inactive foci” have been 
found pathologically active and harboring viable bacilli. It is probable that 
these foci were responsible for the high rate of recurrence in the past. In 
this light, even though minor lesions remain, a patient anatomically divorced 
from such deceptive foci of disease stands a better chance today of escaping 
the hazard of recurrence. 

It is essential, therefore, to know the life history of a particular patient’s 
disease, as well as his current status, in order to decide upon an appropriate 
program of physical restoration. This is dovetailed with vocational evaluation 
and retraining at the proper time. Obviously, a minimal case responding 
readily to treatment will be handled more rapidly; while a long standing 
case with cavitation collapsed by thoracoplasty will need more cautious and 
slower upgrading. The patient’s response to work can be assessed only in 
retrospect. Therefore, during the period of readaptation, serial clinical and 
x-ray and laboratory data must be constantly reviewed to detect any deviation 
trom what is temporarily regarded as a stabilized condition, 

In the consideration of work capacity the final problem has already been 
foreshadowed, namely, restoration to productive life. ‘This, as we all know, 
ofters a most difficult problem. It is true that not all patients can be so 
restituted ; recurrences will take place. However, it is no overstatement that 
many who could have been successfully absorbed into normal community 
life did not complete their drama in this fashion. They were forced to seek, 
in desperation, work not medically feasible for them; in the end, the demands 
of the job exceeded the capacity of the patient and contributed to his break- 
down. All previous excellent medical and surgical care was to no avail. 
This problem has a double facet: on one side, the responsibility of the hospital 
in oifering suitable pre-vocational training; on the other, a community re 
sponsibility to absorb the former patients into its social and vocational life. 

In the hospital, a dynamic program must be available which coordinates 
prevocational training with community resources of re-employment, This 
involves good vocational counseling and competent instruction, To this end, 
a patient may be prepared in a “family of trades” and later, after discharge, 
allowed to continue training with financial support of his family, if necessary. 
Thus, he compensates a reduced work capacity by a high quality of training 
and can therefore compete with his normal brothers. This procedure aims 
at the principle of vocational acceptance and requires a rehabilitation team for 
its achievement, both in the hospital and the community. 

Without social acceptance, excellent training is useless. In the last analysis, 
the attainment of success in the overall management of tuberculosis is in the 
hands of the business world. Without a job, no man is completely restored 
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to society ; hut a pay envelope, or the equivalent, is the most potent proof of 
complete rehabilitation. But business continues to be timid about employing 
former patients. This reluctance stems mainly from the fear of financial 
liability under existing insurance laws for recurrence of the patient’s illness. 
Again, we must look in the direction of. social techniques for z solution. It 
is no fairer to hold employers responsible for an actual recurrence than it is 
to penalize by unemployment a former tuberculous patient who may have 
a recurrence. This problem has already been recognized in some state legis- 
latures, and it is hoped that a clearing of the bottle neck in reemployment 
will result. 


31st Annual Session 
SCIENTIFIC EXHIBIT SPACE 


Requests for applications for scientific exhibit 
space in connection with the 31st Annual Session to 
be held at The Palmer House, Chicago, August 31 
through September 4, 1953, are being received. 
Address all communications to the American Con- 
gress of Physical Medicine and Rehabilitation, 30 
North Michigan Avenue, Chicago 2, Illinois. 
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ARCHIVES of PHYSICAL MEDICINE 
and REHABILITATION 


Official Publication 


AMERICAN CONGRESS OF PHYSICAL MEDIC!NE AND REHABILITATION 
AMERICAN SOCIETY OF PHYSICAL MEDICINE AND REHABILITATION 


EDITORIAL 


PHYSICAL MEDICINE AND REHABILITATION FOR 
MEDICAL STUDENTS 


The facilities for physical medicine and rehabilitation available to civilian 
patients have expanded remarkably in the past ten vears. Before that time 
small departments of physical therapy catering primarily to acute traumatic 
and orthopedic disabilities could be found in the better private and com 
munity hospitals. The treatment provided usually was incidental to other 
care, not supervised directly by the physician and terminated when the pa- 
tient was able to get along at home without nursing care. Under exceptional 
circumstances certain physicians provided what might now be considered 
good physical medicine and rehabilitation, but the vast majority of physicians 
rarely used any physical therapy. The demonstration by the armed services 
that intensive physical medicine and rehabilitation was of tremendous value 
in restoring physically disabled personnel to active duty stimulated the de- 
velopment of rehabilitation in civilian medical practice. The Baruch Com- 
mittee on Physical Medicine and Rehabilitation by its financial support of 
teaching and research programs, its collecting of statistics on needs for reha- 
bilitation, and the publicity which it provided concerning this problem, helped 
to develop physical medicine and rehabilitation as a specialty, General pub- 
licity and the pressure of lay groups interested in rehabilitation for special 
types of disabilities have created a tremendous public demand at the present 
time for rehabilitation tor all types of physical disabilities. 

In view of this present demand for rehabilitation services, what is the pro- 
fessional situation with regard to physical medicine and rehabilitation today ? 
The Veterans Administration and the military hospitals have well developed 
departments of physical medicine and rehabilitation. A few complete reha- 
bilitation centers under the supervision of qualified physiatrists have been 
opened and more are planned in civilian hospitals. The number of residencies 
(87) available in forty-five hospitals approved for specialist training in physi- 
cal medicine and rehabilitation is inadequate to meet the present demand 
for physiatrists. Thirty-seven medical schools now have departments of 
physical medicine and rehabilitation and sixteen others are planning to es- 
tablish departments as soon as staff, space, or funds will permit.’ Lack of 
qualified physiatrists available to head these new departments is one of the 
most important factors delaying their establishment. Physicians in general 
practice are now aware of physical medicine but are untrained to use it to 
the extent of their patients’ needs. Medical students today graduate with 


1. Elkins, E. C. Educational Facilities in Physical Medicine and Rehabilitation, in 1950 Year Book 
of Physical Medicine and Rehabilitation, Chicago. Year Book Publishers, Inc., 1951, p. 9. 
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scarcely more knowledge of the prescription and application of physical medi- 
cine and rehabilitation than that of their predecessors ten or twenty years ago. 

There are two serious causes for concern for the present status and future 
prospects of physical medicine and rehabilitation. The first and major cause 
for concern is the limited teaching of the principles and practice of this dis- 
cipline in our medical schools, Only thirty-seven of our seventy-two medica! 
schools in 1950 had established departments of physical medicine and reha 
bilitation.’ Only forty-five medical schools had an undergraduate teaching 
program in physical medicine and rehabilitation. Ten of the accredited 
schools thought so little of the value of rehabilitation that they were 
uninterested in developing a department of physical medicine and _ reha- 
bilitation. This means that in 1950 twenty-seven medical schools were, at 
the best, apathetic, or, at the worst, opposed to adapting the teaching program 
in medicine to the changing needs of the community. Demands for medical 
care in the United States are undergoing a marked change. The concept of 
adequate medical care is changing. It is no longer sufficient, medically, only 
to get the patient out of bed or to relieve his pain; rather, medical treatment 
should be aimed at restoring the patient in the shortest possible time to his 
social and vocational position in the community as a productive worker. The 
high cost of medical care today and the even higher cost of invalidism make 
rapid restoration to productive capacity imperative. Howard Rusk has aptly 
labeled this “the third phase of medicine.” 

The second cause for concern is that graduating medical students are not 
prepared to use physical medicine and rehabilitation as needed in the treat- 
ment of their patients. If physical medicine and rehabilitation is “the third 
phase of medicine” and restoration of the patient to functional independence 
is the goal of medicine, then the theory and appleation of physical medicine 
and rehabilitation should be taught in that relationship to all medical stu 
dents. Actually physical medicine and rehabilitation is taught in most 
schools as a minor specialty to which the student is exposed, Integration of 
rehabilitation into general medicine and surgery and into the specialties is 
support verbally but in actual practice not enough time is devoted to the 
theory and techniques of rehabilitation to make the graduating medical stu- 
dent competent to use them. 

There has been a tremendous increase in the demand for ph~sical medi- 
eme and rehabilitation services with the relative and absolute increase in the 
importance of chronic diseases. It is estimated that at the present time 
twenty-six million people, one-sixth of the total population, have a chronic 
disease. One and one-half million people are disabled to the point of com- 
plete invalidism. Forty per cent of all services of a physician in home, of- 
fice, and clinic are estimated to be for treatment of a chronic illness. Three 
of every four hospital patients in the United States are hospitalized for a 
chronic physical or mental disease, In the last fifty years life expectancy has 
increased from 49 years to 67 years. In 1900 there were thirteen adults under 
65 vears of age to each adult over 65. Today the ratio is 8:1. It is estimated 
that in another fifty vears the ratio will be 4:1. This increased age of our 


population has increased the importance of chron: diseases and disabilities. 
When such a large proportion of medical care is consumed in the treatment 
of chronic disease it is time that all medical schools recognize it as an im- 
portant factor when planning the curriculum. It is time, in the medical 


undergraduate curriculum that adequate emphasis be placed not only on the 
theory but also on practice of the techniques of physical medicine and reha 
bilitation, 
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It is obvious that the magnitude of the problem of caring for the chroni- 
cally physically disabled can not be handled by th. physiatrists alone. Evalua 
tion of the problems of medical care among the chronically disabled shows 
that the majority of problems can be handled by the general physician if he 
has the proper training. Many of the chronically ill are geriatric patients 
who develop their disabilities gradually. A general physician, aware of these 
problems and the preventive measures available, can maintain his patients 
at a higher degree of self-sufficiency with less medical expense than is neces 
sary with a more elaborate rehabilitation program after the patient is in 
capacitated. There is no question that the more difficult and involved prob- 
lems require the skill of qualified specialists in fully equipped rehabilitation 
centers. The general physician does not have the experience, time, nor fa- 
cilities to handle these cases. However, to insure that treatment is available 


to all patients, general physicians, as medical students, should be trained in 


the fundamental principles of physical medicine and rehabilitation, The team 
concept of medical care is nowhere so important as among physicians treating 
chronic disabilities. The family physician should be prepared by training to 
handle the ordinary problems requiring treatment by the techniques of physi 
cal medicine and rehabilitation. The physiatrists, as specialists, should be 
available to offer assistance in the treatment of the more difficult: problems. 


AMERICAN BOARD OF PHYSICAL MEDICINE AND 
REHABILITATION 


The next examinations for the American Board of Physical Medicine and 
Rehabilitation will be held in New York, May 30 and 31, 1953. The final 
date for filing applications is March 31, 1953. Applications for eligibility to 
the examinations should be mailed to the Secretary, Dr. Robert L. Bennett, 
30 North Michigan Avenue, Chicago 2, Illinois. 

The American Board of Physical Medicine and Rehabilitation will permit 
applicants who have completed six units of credit to take Part | of the Board 
examination even though all or part of the six units were not obtained through 
approved residency training. Each year of residency training in programs 
approved for training in physical medicine and rehabilitation is equivalent to 
two units of credit. Each year of specialty practice, where the applicant 
can prove that he specialized in physical medicine and rehabilitation and is 
considered a specialist in this field by his colleagues, is equivalent to one unit 
of credit. After six years of practice with no formal training or by combining 
training units with practice units, an applicant may be eligible for Part |. It is 
suggested that those who are now in an approved residency training program 
wait until the end of such program before applying for Part | of the exam- 
ination. 
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MEDICAL NEWS 


Members are invited to send to this office items 
of news of general interest, for example, those re- 
lating to society activities, new hospitals, education 
etc. Programs should be received at least three 
weeks before the date of meeting. 


Personals 


Doctors George M. Piersol and Igho H. Korn 
blueh participated in the program of the section 
on medical history of the College of Physicians, 
Philadelphia, January 29. The subject was “Van- 
ishing Springs and Health Resorts of Pennsyl- 
vania.” 


Edwin C. Welsh, M1), Milwaukee, Wisconsin, 
has been appointed director, Department of Phys- 
ical Medicine and Rehabilitation, Columbia Hos 
pital. Dr. Welsh will continue his work at Mar- 
quette University School of Medicine and the VA 
Center, Wood, Wisconsin. 


Doctors Walter J. Lee and Rachel Weems have 
left the Medical College of Virginia. Dr. Lee is 
now at the Acuff Clinic, Knoxville, Tenn. Dr. 
Weems is organizing a Department of Physical 
Medicine at the Rockingham Memorial Hospital, 
Harrisonburg, Va. 


Dr. R. Plato Schwartz, Rochester, N. Y., is 
serving as a Fulbright lecturer on the subject of 
cerebral palsy in Denmark. 

The following Congress members are also mem- 
bers of the newly formed International Commit- 
tee on Spinal Paraplegia: Doctors Arthur Abram- 
son of New York and Albin T. Jousse of Toronto, 
Canada. The committee has been established by 
the International Society for the Welfare of 
Cripples. 


Dr. Constantine G. Psaki of Philadelphia recently 
presented a paper with slides and movies in Jan- 
uary to the Alumnae Association of Physical 
Therapists, University of Pennsylvania. His sub- 
ject was “The Diagnostic and Therapeutic lech- 
niques Rendered by a Physical Therapist on a 
New Simplified Form in the Fulfillment of the 
Physiatrist’s Prescription of Peripheral Vascular 
Diseases.” 


Louis B. Newman, M.D., Chicago, III, was an 
Officer of Instruction, Course in Internal Medi- 
cine, for the American College of Physicians in 
November. The subject of his lecture was “Phys- 
ical Medicine and Rebabilitation in the Manage- 
ment of Rheumatoid Arthritis.” 


At the January 15 meeting of the Pennsylvania 
\cademy of Physical Medicine and Rehabilitation, 
Doctors Charles A. Furey, Jr., and William H. 
Schmidt presented the topic entitled, “Recent 
Trends in the Treatment of the Paraplegic Pa- 
tient.” 


Peter A. Volpe, formerly of Aspinwall, Pa., is 
Manager, Hines VA Hospital, Hines, II. 


now 


was 1 of 10 
1952 Distin- 


Jessie Wright, 
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Daughters. 


Pittsburgh, Pa., 
women Pennsylvania's 
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Robert Stecher, Cleveland, Ohio, has been 
elected Secretary-Treasurer of The Friends of the 
Armed Medical Library, Washington, 


Forces 


Physical Medicine and Rehabilitation 
Fellowships 


Postdoctoral clinical fellowships in Physical 
Medicine and Rehabilitation are being offered by 
The National Foundation for Infantile Paralysis. 
The fellowships cover periods of 1 to 3 years, 
stipends being based on individual needs.  Re- 
quirements for eligibility include United States 
citizenship, graduation from an approved medical 
school, completion of at least a one year intern- 
ship in an approved hospital, and a license to 
practice medicine. Age limit is 40 years. The 
Foundation is also making available short-term 
fellowships to physicians who wish to become 
better acquainted with the specialty. Additional 
information can be obtained by writing to the 
Division of Professional Education, National 
Foundation for Infantile Paralysis, 120 Broadway, 
New York 5. 


Peter F. Amoroso 


It is with deep regret that we announce the 
death of Dr. Peter F. Amoroso, New York, N. Y., 
on December 27, 1952. 

Dr. Amoroso was 
many years. 


a Congress member for 
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MEDICAL 


Production of Gamma Globulin to Be 


Financed by Red Cross 


The American Red Cross has decided to finance 
the production of all gamma _ globulin, 
which has brought several changes in the Na- 
tional Blood Program. It is noted that even with 
a 7-day week and 24-hour day processing schedule, 
the supply of gamma globulin will not meet the de- 
mands at the height of the polio season next sum- 
met The blood fraction is now recognized as 
effective in preventing paralysis in polio victims. 
The supply of gamma globulin will be furnished 
without charge to whatever distribution agency is 


selected 


ssible 


Rehabilitation Seminars 


The Children’s Division of the Institute of 
Physical Medicine and Rehabilitation, New York 
University-Bellevue Medical Center held a series 
of seminars in the rehabilitation of children, Jan- 
uary 18-22, 1953. Dr. George Deaver, a member 
of the Congress, supervised the course. ‘Tuition 
is $40 and is open to all physicians. For addi- 
tional information, write to New York University 
Post-Graduate Medical School, 477 First Ave., 
New York 16, N. Y. 


Chicago Society Meeting 


The Chicago Society of Physical Medicine and 
Rehabilitation held its February meeting on 
Wednesday, February 25. After dinner, a scien- 
tific session was presented at Loyola University 
School of Medicine. Dr. Arthur Steinhaus de- 
livered the talk entitled “Some Physiological Ef- 
fects of the Cold Hip Bath.” 


Research Grant 


The Multiple Sclerosis Foundation has present 
ed to Northwestern University Medical School a 
check for $25,000 for research in multiple sclerosis 


New York Society of Physical Medicine 


The following officers have been elected by the 
New York Society of Physical Medicine for 1953 
Hans J. Behrend, President; Morton Hoberman, 
Vice-President; Jerome Weiss, Treasurer and 
Madge C. L. McGuinness, Secretary. The Execu 
tive Committee consists of the following: Sidney 
Licht, Chairman; Arthur S. Abramson; Nila kK. 
Covalt; William Bierman and Hans Kraus. The 
Nominating Committee consists of Sidney Licht, 
Chairman; Elemer J. Marjey and Samuel S. 


Sverdlik. 
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New England Society of Physical Medicine 


January 21, 1953, meeting of the New 
England Society of Physical Medicine, a Sym 
posium on Arthritis was held. Dr. Arthur L. 
Watkins of Boston was one of the collaborators 


At the 


Institute of Restorative Medicine 


The department of psychiatry and neurology of 
Baylor University College of Medicine recently 
opened The Institute of Restorative Medicine at 
Jefferson Davis Hospital, Houston, Texas. Dr. 
Ben L. Boynton, Professor of Physical Medicine 
and Rehabilitation at Baylor, states that paiients 
are under study to determine the feasibility of 
rehabilitation in their cases. ‘The aim of the new 
unit is to restore the patient to a productive place 
in society. 


Fellowships for 
Specialized Training for Counselors 


Alpha Gamma Delta International Women's 
Fraternity and the National Society for Crippled 
Children and Adults each year grant awards cov- 
ering tuition and maintenance to qualified coun- 
selors, guidance teachers and other professional 
persons working with young people at the high 
school and college levels who are crippled or are 
physically impaired. This training will be given 
at the Institute of Rehabilitation and Physical 
Medicine of the New York University-Bellevue 
Medical Center from June 22 to July 17, 1953. 

\pplications may be secured from the National 
Personnel Registry and Employment Service of 
the National Society for Crippled Children and 
Adults, 11 South La Salle Street, Chicago 3. 


Cleveland Society of Physical Medicine 
and Rehabilitation 


At the March 26, 1953, meeting of the Cleveland 
Society of Physical Medicine and Rehabilitation, 
Dr. Donald L. Rose of Kansas City, Kansas, will 
present the topic “Backache.” The meeting will 
be preceded by dinner at 6:00 P. M. 


Physical Therapy Group to Meet 


The 30th annual conference of the American 
Physical Therapy Association will be held at the 
Baker Hotel, Dallas, Texas, June 15-19. The 
theme for the program will be the “Patient — 
His Evaluation and Program for Rehabilitation.” 
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Newly Registered Therapists 
December 26, 1952 


Circleville, Ohio 
Blackwell St., Dover, 


tell, Norma Jane, Rt. 3, 
Clef, Marilyn E., 48 W 
N. J. 
Freehling, Mary lou'‘se, Marwood, Pa 
1231 Brown Ave., Erie, 


Gourley, Robert Strong, 
Pa 

Hoch, Madeleine 
Elyria, Ohio 

Holman, Margaret 
Ariz. 

Kelley, William 
lington 74, Mass 
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BOOK REVIEWS 


The reviews here published have been prepared by 
competent anthorities and do not necessarily repre- 
sent the opinions of the American Congress of 
Physical Medicine and Rehabilitation and or The 
American Soctety of Physical Medicine and Reha 


bilitation. 


SYMPOSIUM ON RADIOBIOLOGY, THE 
BASIC ASPECTS OF RADIATION EFFECTS 
ON LIVING SYSTEMS, Oberlin College, June 14- 
18, 1950. Edited by James J. Nickson, MD. Edi- 
torial Committee: LP. Morrison, M. Burton, E, S. 
lailla, H. M. Patt. Sponsored 
by the National Research Council of the National 
Cloth. Price, $7.50. Pp. 
John Wiley & Sons, Ine., 
Avenue, New York 16, 1952. 


Guzman Barron, C 
Academy of Sciences. 
405, with illustrations. 
440 Fourth 


The subcommittee on Radiobiology of the 
Committee on Nuclear Science of the National Re- 
search Council recommended that a symposium 
be held on the basic aspects of the radiation ef- 
on living This volume reports the 
papers and discussions presented at the Oberlin 
Symposium on Radiobiology in June, 1950. As in 
all such meetings the editor in charge has the 
difficult task of assembling the material, and many 
factors step in to delay publication. However, 
the work has lost nothing by the regrettable de 
lay, and Doctor Nickson and his coworkers are 
to be congratulated for a task well done. 


fects cells. 


The objective of the meeting was to undertake 
a thorough examination of the fundamental con- 
cepts that exist in radiobiology. Since the inter- 
action of ionizing radiation in living matter should 
be considered in as orderly a manner as possible, 
it was decided that the subdivisions and their or- 
der would be essentially as follows: First, a sur- 
vey of the physical interaction of ionizing radia- 
tion and matter; second, a discussion and elucida- 
tion of the chemical changes arising from the 
transfer of this physical energy; third, an exam- 
ination of the biochemical effects; and, finally, a 
discussion of the changes occurring in living tis- 
With the material presented in this fashion 
it was felt that avenues to the solution of existing 
be up and hiatuses in 
present knowledge would be more clearly deline- 


Sue. 


problems might pointed 


ated, ‘Lhe objectives were fundamental concepts 
ideas rather than and 
these objectives have been reached to a remark- 


and isolated information 


able degree. 
This 
hot 


will 
unless 


splendid 
medical 


unusually presentation 
the practitioner 
he happens to have a particular interest in this 
expanding and fundamental discipline. There is 
some mathematical knowledge required and nec- 
essarily so for a full understanding of the text 
which, many would feel to be a handicap. 


interest 
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REVIEW OF PHYSIOLOGICAL CHEMIS- 
TRY. By /arold A. Harper, Professor of 
Biology (Biochemistry), University of San Fran- 
Third Edition. Paper, 

Price, $3.50. Pp. 260, with 13 illus- 
University Medical Publishers, 
Alto, California, 1951. 


cisco, San Francisco. 
LLoose-leaf 
trations. 


Box 761, Palo 


The Review of Physiological Chemistry by Doc- 
tor Harper is a most useful manual That it is 
meeting a need is evident from the fact it 1s now 
in its third edition. The author presents the fun- 
damentals of physiological chemistry with em- 
phasis on the accepted facts and concepts of the 
subject. The author states he has left the theo 
retical and controversial principles to the usual 
texts and current reviews. 

The purpose of this review is first to supple- 
ment the standard texts in biochemistry for the 
student undertaking these courses, and second, to 
serve as a review for the physician preparing for 
state and specialty boards. It should also prove 
of great value to those physicians who wish to 
keep abreast in this rapidly expanding branch of 
medical science. There are sixteen chapters. The 
text is unusually well illustrated. For further 
study an excellent list of books, reviews and jour- 
nals are given. There is an adequate index. The 
volume is bound in a stiff paper cover and the 
print is planographed but clear and easily 
read, 


MEDICAL MILESTONES. By /enry J, L. Mar- 
riott, M.D, Assistant Professor of Medicine, Uni- 
versity of Maryland School of Medicine. Fore- 
word by Sir Alexander Ileming. Cloth. Price, 
$3.50. Pp. 305, with 6 illustrations. The Wil- 
liams & Wilkins Company, Mt. Royal and Guil- 
ford Aves., Baltimore 2, 1952. 


The author states he had two purposes in mind 
in writing this book. First, it was his intention 
to collect in one volume the major medical ad- 
vances of a unique period and present them in 
readable formu, Doctor Marriott's second aim was 
to make the account authoritative and balanced. 
Both of these objectives have been splendidly 
achieved. It is a book written for the non-medical 
public and it is the author’s view that they have 
the right to know the truth about what the 
advancing profession has achieved on their behalf, 
and on behalf of their children. Doctor Marriott 
without sacrificing fact to entertainment or drama 
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has presented the truth about medical progress 
as he sees it. Most, if not all, of the developments 
referred to have already been served up for lay 
consumption Unfortunately, however, the form 
in which they have been presented has often been 
too appetizing; readable accounts 
have been overly enthusiastic and occasionally even 


some highly 
hysterical 

Several chapters are given to the story of the 
antibiotics. Chapters are devoted to new treat- 
ments for anemia; blue babies to pink; blood an 
ticoagulants; hormones and cancer, the Rh story; 
if anyone touches a leper; and hope for the rheu 
matic. There are twenty chapters in all. A fore 
word is written by Sir Alexander Fleming, a for- 
mer professor of the author Each chapter is 
written in a clear, concise and interesting manner 
Such a book will undoubtedly be greatly appre- 
ciated by the non-medical reader It is to be 
hoped that physicians will make a real effort to 
recommend this volume to their patients. It is 
most highly recommended. 


CLINICAL APPLICATIONS OF RECREA- 
TIONAL THERAPY. By John Eisele Davis, 
Sc.D., Chief, Corrective Therapy, The Veterans 
Administration, Washington, D. ¢ Leatherette 
Binding. Price, $3.75. Pp. 118, with illustrations. 
Charles C Thomas, Publisher, 301-327 East Law 
rence Avenue, Springfield, Ill, 1952 


This monograph, written by a physical educa 
tor, consists of 42 brief chapters. Some of the 
therapeutic possibilities of planned and directed 
recreational activities for psychiatric patients are 
given. It is pointed out that most of the explor 
atory work is yet to be done in this field. Al 
though the term “recreational therapist” is used 
throughout the monograph, the author states that 
at the present time the “recreational therapist” 
has no specific or recognized training. Sugges- 
tions are made regarding the advisability of orien- 
tation lectures in 
perience in mental hospitals. Possible therapeutic ap- 
plications of selected recreational activities to various 
psychiatric conditions are presented and illustrated by 
brief case histories. Many quotations and references 
are used to support the author’s concepts of the value 
of recreation as a form of therapy. The rela- 
tionship of occupational therapy to recreation as 
part of the therapy program is not defined or 
made clear. It is emphasized that there should 
be a place for graduates from schools of physical 
education who have certain suitable personality 
attributes and who have taken certain orientation 
courses to qualify them for useful employment in 
recreational work in mental hospitals. This mon- 
ograph will be of general interest to psychiatrists 
and physiatrists as it indicates some of the po- 
tentialities of one of the adjunctive forms of 
treatment of psychiatric patients. It will be of 
interest to occupational therapists in indicating 
possible wider uses of the recreational phases of 
occupational therapy. 


psychiatry in addition to ex- 
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COWDRY’'S PROBLEMS OF AGEING; BIO- 
LOGICAL AND MEDICAL ASPECTS. Edited 
by Albert I. Lansing, Ph.D., Washington University, 
St. Louis. Third Edition. Forty-eight Contribu- 
tors. Cloth. Price, $15.00. Pp. 1061, with illus- 
trations. The Williams & Wilkins Co., Mt. Royal 
and Guilford Aves., Baltimore 2, 1952. 


This large and authoritative textbook covers in 
a very thorough manner practically all problems 


of ageing. It is divided into three sections. Sec- 
tion I deals with biological and cellular problems 
of ageing, Section II deals with clinical and or- 
ganic problems of ageing, and Section II1 deals 
with social and problems of ageing. 
Chere are no less than forty-seven contributors, 
all outstanding and there are forty 
chapters, covering a variety of subjects too num- 
erous to list in this review. 

Because of the fact that the population of the 
United States is ageing rapidly and thus geriatric 
problems are coming more and more to the fore, 
this outstanding textbook on the problems of age- 
ing will be of particular interest to every physia- 
trist and should indeed be of interest to every 
physician who has elderly persons among his pa- 
tients. It is becoming increasingly apparent that 
the physician who specializes in physical medicine 
and rehabilitation can play a major role in the 
care of ageing patients, and physiatrists will be 
particularly interested in the chapter on “Reha- 
bilitation for the chronically ill and aged,” by 
Howard A. Rusk and Eugene J. Taylor. 

This book is highly recommended as perhaps 
the most complete and authoritative volume ever 
published concerning the biological and medical 
aspects of ageing. 


economic 


S¢ ientists, 


MEDICAL BIOGRAPHIES. Tue AILMents oF 
Triery-Turee Famous Persons. By Philip Mar- 
shall Dale, M.D. Cloth. Price, $4.00. Pp. 259, with 
illustrations. The University of Oklahoma Press, 
Norman, Oklahoma, 1952. 


This is a delightful and entertaining book which 
combines with unusual success biography and 
medical science. Dr. Dale’s entertaining style and 
facility with words makes the book fascinating 
reading from beginning to end. It is a lively book 
whieh should interest any physician who enjoys 
biography, because the medical aspects of each 
famous person's life are discussed in detail and 
conclusions are drawn concerning the illnesses of 
each in the light of present-day medical knowl- 
edge. These medical biographies of various fam- 
ous persons are described in chronological order, 
which adds to the interest of the volume. 

Starting with Buddha, Dr. Dale presents suc- 
cessively the medical problems which Buddha en- 
countered and then he writes bright, quick 
sketches of the lives of Charlemagne, William 
the Conqueror, Christopher Columbus, Henry 
VIII, Benvenuto Cellini, Philip II, Samuel Pepys, 
Sir Isaac Newton, Dean Swift, Peter the Great, 
Frederick the Great, Immanuel Kant, Catherine 


| 
| 
qd 


BOOK REVIEWS 117 


the Great, George Washington, Edward Gibbon, 
George III, Jean Paul Marat, John Paul Jones, 
Andrew Jackson, Napoleon Bonaparte, Nancy 
Hanks Lincoln, Lord Byron, John Keats, Edgar 
Allan Poe, Charles Darwin, Walt Whitman, Fred- 
erick III of Prussia, James A. Garfield, Grover 
Cleveland, William McKinley, Guy de Maupas- 
sant and Robert Louis Stevenson. Photographs 
of all of these famous persons are included, with 
the exception of Nancy Hanks Lincoln of whom 
no known likeness exists, 


This book can be read in snatches because each 
of the medical biographies is a story in itself, 
However, the book is so delightfully interesting 
that the reader will find it very difficult to put it 
down once he has started reading it. The book 
will undoubtedly be enjoyed by many physicians 
and it should be an ideal gift for any physician 
who likes biography. 


THE CARE OF THE AGEING AND CHRON- 
IC SICK. By A. P. Thomson, M.C., M.D., Ch.B. 
(Birmingham), F.R.C.P. (London), Dean of the 
Faculty of Medicine and Professor Therapeutics, 
University of Birmingham; Consultant Physician to 
the United Birmingham Hospitals; Chairman of the 
Planning Committee of the Birmingham Regional 
Hospital Board; C. R. Lowe, M.D., Ch.B. (Birming- 
ham), M.R.C.S. (England), L. R. C. P. (London), 
D.P.H., Lecturer in Public Health, Department of 
Social Medicine, University of Birmingham; 7homas 
McKeown, B.A. (British Columbia), Ph.D. (Mce- 
Gill), D.Phil. (Oxford), M.D. (Birmingham), 
M.B., B. S. (London), Professor of Social Medi- 
cine, University of Birmingham; Member of the 
Birmingham Regional Hospital Board. Paper. 
Price, $1.50. Pp. 133. The Williams & Wilkins 
Company, Mt. Royal and Guilford Aves., Balti- 
more 2, 1951. 


This interesting monograph is divided into two 
sections, one on problems of ageing and chronic 
sickness by Prof. A. P. Thomson and the other 
on the care of chronic sick by Dr. C. R. Lowe 
and Prof. Thomas McKeown. ‘The second sec- 
tion discusses medical and nursing requirements, 
social and demographic data and gives surveys 
and comparisons of aged and chronically ill pa- 
tients in various centers in Birmingham. The 
conclusion made by Professor Thomson is inter- 
esting. He stated: “My purpose when I set out 
on this inquiry was simply the discharge of what 
seemed a disagreeable duty — the discovery of 
the best means of improving the state of the in- 
stitutions for the aged and chronic sick in the 
Birmingham region. I now believe that the prob- 
lem is one which intimately concerns the whole 
of clinical medicine and yet has been almost en- 
tirely neglected.” It is believed that most readers 
will agree with this conclusion. This monograph 
will be of interest to any physician concerned 
with the problems of treating aged persons. 


BODY DYNAMICS. By Eleanor Metheny, Ph.D., 
Professor of Education and Physical Education, 
University of Southern California. McGraw-Hill 
Series in Health Education, Physical Education and 
Recreation. Clifford Lee Brownell, Consulting Editor. 
First Edition. Cloth. Price, $3.50. Pp. 225, with 
55 iMustrations. MeGraw-Hill Book Co. 330 
W. 42nd St., New York 18, 1952. 


A great deal has been written on human fitness 
for those working professionally but little has 
been written for the general reader. ‘This book 
is written primarily for the general reader who is 
interested in improving his own physical effi- 
ciency. It deals with the problems of fitness in 
terms of the efficient expenditure of human en- 
ergy to produce maximum results with minimum 
effort. Sound information about the functioning 
of the human body is given in simple nontechni- 
cal language. Ways in which the physical con- 
dition of the body may be improved by appropri- 
ate exercise are described and modern principles 
of posture, movement, and relaxation for efficiency 
in work and play is discussed, The author holds, 
first, that the fundamental principles for the ef- 
ficient functioning of the human body can be 
taught simply to intelligent persons who have no 
scientific knowledge of anatomy and physiology, 
and second, that an understanding of these prin- 
ciples can motivate action which results in im- 
proved physical efficiency. 

The presentation by Doctor Metheny is very 
simple, clear and written in good concise lan- 
guage. The book should find a ready welcome for 
those for whom the volume is intended. The 
contents are presented in four sections. There 
are two introductory chapters in part one, one 
dealing with a preview of the subject matter and 
the second with basic structures and functions of 
the body. Part two discusses the expenditure of 
energy. Tart three with the conservation 
of energy. Part four is an appendix of suggested 
exercises with a well chosen group of books to 
which the reader may refer for further study. 
This is a well balanced and sensible book which 
is highly recommended. 


deals 


TUBERCULOSIS OF BONE AND JOINT. By 
G. R, Girdlestone, Sometime Nuffield Professor of 
Orthopaedic Surgery in the University of Oxford 
and E. IV. Somervlle, M.B., F.R.C.S. (Ed.), Or- 
thopaedic Surgeon to the Wingfield-Morris Or 
thopaedic Hospital, Oxford, from the Nufheld Or- 
thopaedic Centre. Second edition. Cloth. Price, 
$8.75. Pp. 314, with illustrations, Oxford Uni- 
versity Press, 114 Fifth Avenue, New York 11, 
1952. 


In re-emphasizing “the old and well-tried sur- 
gical principles” in the treatment of bone and 
joint tuberculosis, the authors have succeeded in 
making their second edition most timely and vyal- 


uable. Their extensive experience with this dis- 
ease permits them to speak with authority. Their 
presentation is orderly, clear and quite readable; 
the materia] quite comprehensive. Classical ro- 
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entgenograms illustrate the lesions under discus- 
sion. The tabulated statistics are very enlight- 
ening. 

The opening chapters deal with 
concepts of the disease, the art and 
establishing the diagnosis, and.the aims and meth 
ods used in both the general ‘and the local treat- 
ment of the disease. The role of antibiotics and 
chemotherapeutic agents is discussed briefly. Sug- 
gested dosages are given. The major portion of 
the text pertains to joint involvement 
The pathology, operative and non- 
operative treatment, with management of com- 
plications, are outlined. In the discussion of 
Vott's Paraplegia a justifiable plea is entered for 
a reevaluation of conservatism in treating this com- 
plication, ‘Timely definitive treatment appears ra- 
tional after reading this section. The chapter on 
the management of the “problem patient” with 
combined skeletal and pulmonary lesions is most 
interesting and informative. An appendix of 
splints and appliances found useful by the authors 


fundamental 
science oft 


specific 
diagnosis, 


is presented 


CLINICAL LABORATORY DIAGNOSIS. By 
Samuel A. Levinson, M.S., M.D., Ph.D., Director of 
Laboratories, University of Illinois Research and 
Educational Hospitals, Chicago, Illinois; Professor 
of Pathology, University of Illinois, College of Med- 
icine and Robert P. MacFate, Ch.E., M.S., Ph.D. 
Chief, Bureau of Laboratories, Department ot 
Health, City of Chicago; Assistant Professor of 


Pathology, University of Illinois College of Medi- 


cine; Formerly Assistant Director of Laborator- 
ies, University of Illinois Research and Educa- 
tional Hospitals, Chicago, Hlinois. Fourth edition, 
thoroughly revised. Cloth. Price, $12.00. Pp 
1146, with 221 illustrations and 13 plates, 10 in 
color. Lea & Febiger, 600 S. Washington Sq., 
Philadelphia 6, 1951. 


Since this book was first published in 1937, a 
great many advances have been made in clinical 
sathology. In attempting to keep abreast of pro- 
xress in this field, important changes have been 
made in this edition. In an effort to reduce bulk, 
an outline form is utilized throughout the book. 
While this does not make for a smoothly reading 
text, it does enable the authors to include a tre 
mendous amount of material. It is remarkable 
how each chapter manages to represent a com 
plete survey of the subject without being an ex- 
haustive and exhausting treatise on the subject 
As stated in the authors’ preface, the object of 
the book aims to present to the student, interne, 
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resident physician, practicing physician, and med- 
ical technologist a suitable review of laboratory 
procedures, sufficient to meet their general needs. 
This has resulted in a very clear and compre- 
hensive presentation of the greater part of our 
technical knowledge in the field of laboratory 
medicine. It is an excellent laboratory manual 
and reference work for all the groups of people 
for whom it was intended. 


In general the material is quite up to date, al- 
though the modern importance of the “formol-gel 
test” is such as hardly to justify its inclusion 
in a book of this type. Methods of determining 
blood glucose do not include the more satisfac- 
tory Somogyi-Nelson technique, but confine them- 
selves to various modifications of Benedict's. On 
the other hand the completeness of the section on 
chemistry of the blood is illustrated by the fact 
that excellent procedures for protein-bound iodine 
and magnesium are included. The section on 
urine and kidney function tests is very well done 
and includes one of the few descriptions of the 
technique for insulin clearance occurring in any 
laboratory manual of this type. It does not dis- 
cuss at any length the urine concentration tests, 
which seem to the reviewer to be of more im- 
portance than other subjects treated more com- 
pletely. The section on hematology is more than 
adequate and takes up approximately one-fifth of 
the pages of the book. It 1s unfortunate that the 
color plates do not show up as well.in the text- 
book as they did in the original movies from 
which they were taken. The sections on bac- 
teriology, serology, and parasitology are well 
done, and there is an extensive discussion of 
antibiotics, which is all too often overlooked in a 
book of this type. 


Probably the best written chapter of the book 
is the one entitled laboratory methods in pedi- 
atric procedures. This is exceptionally well writ- 
ten and should be a great help to people who are 
interested in this field. The tables of normal 
values are particularly useful. The section on 
tropical diseases is of necessity sketchy, but would 
prove useful as a starting point in the investiga- 
tion of many of these diseases. Legal medicine 
and toxicology are discussed in a manner that is 
more than adequate for the average clinical labor- 
atory. Many textbooks on this subject are no 
more adequate than this section is. It is unfort- 
unate that a bibliography is not included or that 
some more adequate form of footnote references 
is not utilized. On the whole it can be considered 
one of the better handbooks of clinical pathology 
today and should be considered as a very useful 
laboratory tool. 
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Hydrogymnastics —- How Good? C. L. Lowman, 
Hosp. Management 73:138 (Jan.) 1952. 


The therapeutic use of pools is recorded in the 
Bible, and yet today there are more emphatic en- 
dorsements to this ancient technique than ever before 
in medical history. At the recently concluded Second 
International Congress on Poliomyelitis which 
was held in Copenhagen, Denmark, quickened in- 
terest was shown in hydrogymnastics for many 
types of distressing conditions, such as flaccid and 
spastic paralysis, joint and postsurgical conditions, 
and of course, most notably the disabilities re- 
sulting from poliomyelitis. Today there are ap- 
proximately 125 exercises for muscle re-education 
which are possible in water and which are impossible 
anywhere else. There are five principal reasons 
for the ever-increasing acceptance of the hydro- 
gymmastic treatment: (1) There is greater ease 
and movement of body parts in water, because of 
natural laws which govern buoyancy and viscos- 
ity. The improved ease of movement is espe- 
cially valuable in painful and neuritic conditions, 
as in the subacute stage of poliomyelitis; (2) 
the treatment is excellent in postoperative cases 
where plastic joint surgery or tendon transplan- 
tation has been done; (3) the use of therapeutic 
pools usually brings out the maximum degree of 
enjoyment and personal interest on the part of 
the patient; (4) the hydropathic effect on nervous 
and circulatory systems throughout the skin is of 
definite value; and (5) the improved morale on 
the part of the patient is beneficial, both psycholo- 
gically and physiologically. Hydrogymnastic 
treatment is not “swimming,” nor is it simple. If 
the average swimming instructor, without thor- 
ough and intensive training in anatomy, normal 
and abnormal kinesiology and other such allied 
sciences attempted to take paralysis cases into 
the water, there is every possibility that he would 
do more harm than good. 

Of the various types of work in connection with 
the treatment, none is sufficiently simple to be 
handled by untrained personnel. Work on the 
submerged plinth is one subdivision in the appli- 
cation of this modality, while free-floating work 
is another. Working with some form of partial 
fixation for stabilizing either the shoulder girdle 
or the legs and pelvic girdle is still another form. 
Generally speaking, the plinth work follows very 
closely the muscular re-education work done out 
of the pool In the free-floating movement, any 
exercise without assistance is made against resis- 
tance of the water, either on the surface or sub- 
merged. Floating with assistance seems indicated 
for very weak or new cases who need support, 
either physical or psychological. The value of 
resistive exercises has long been recognized by 
physicians, and there is no type of such therapy 
in which the resistance factor is as uniform as 
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that of water. To overcome buoyancy requires a 
certain effort. If a technician applies resistive 
exercise skillfully, work can be localized to def- 
inite sets of muscles. If the resistance should be 
increased, hand paddles for the arms or wooden 
splints for the legs may be used to supply added 
surface to the resistance of the water. Thus it 
can be seen that proper hydrogymnastic treat- 
ment is far from a simple swimming lesson, and 
that technicians need many qualifications. A sim- 
ple knowledge of kinetics is not by any means 
sufficient to qualify a technician. Hydrogym- 
nastic treatment now seems firmly established in 
medical practice for the relief of pain and suffer- 
ing. The author feels that it can be more useful, 
in a general sense, than any other modality in 
physical therapy. 


Effects of Ultrasonic Therapy on Rheumatic Dis- 
eases and Circulatory Disorders. Fritz Tschan 
nen. 


Brit. J. Phys. Med. 15:7 (Jan.) 1952. 


Certain forms of rheumatic disease have crys 
tallized up to the present as the main indication 
for ultrasonic therapy. ‘lhese are, in particular, 
the degenerative forms: osteoarthrosis (osteoarth 
ritis), chondrosis and spondylosis. In inflamma- 
tory forms, as, for example in rheumatoid arth- 
ritis, no success other than a transitory analgesic 
effect is obtained by ultrasonic treatment. A sin 
gle exception is formed by Bechterew's disease 
(rheumatoid spondylitis), in which quite satis- 
factory results can be achieved, provided that 
complete ankylosis is not present. In spite of 
the small number of years which have passed 
since its introduction, this method of treatment 
has attracted « number of adherents in various 
countries. Under the influence of radicular ultra 
sonic therapy that is to say, its application to 
the nerve-segment with which the affected limb 
is associated — there occurs a significant degree 
of loosening, relaxation of tension and improved 
circulation in the affected extremity. The relaxa 
tion of muscle spasm leads to relief of pain, and 
this, in turn, to decrease in hypersensitivity of 
the related motor and sympathetic 
ments. Thus the vicious circle irritation, hy- 
persensitivity of nerve centers, muscular and vas 
cular spasm, irritation — is interrupted at some 
point. Provided that the vascular system, pat 
ticularly the capillary network, is still reacting 
elastically, the improved circulation in the pert- 
articular tissues leads to regenerative processes in 
the joint. In addition to the principal field of 
indication — that of the degenerative joint dis 
orders ~~ excellent results are seen in muscular 
rheumatism, lumbayo, torticollis and muscular 
spasticity of the shoulder-girdle, which often is 
still called plexus neuralgia 
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The Treatment of Recent Transcervical Fractures 
of Femur. D. O. Williams, and E. K. McLean. 


Brit. M. J. 1:580 (Mar. 15) 1952, 


This is a report of a simple method of treating 
adduction fractures of the femoral neck and also 
abduction fractures which have disimpacted. The 
results appear to be satisfactory according to mod 
ern standards sone wrafting was not carried out 
in any case. 

Following 
stricting external 
were tried and discarded. As a 
the abduction frame designed 
This frame 
limb while permit 


methods of re 
injured limb 
routine measure 


operation, various 


rotation of the 


the authors now use 
by McLean (1949) 
rotation and adduction of the 
ting flexion and extension of the knee 
joints. It also acts as a bed-cradle, thus relieving 
the legs of the weight of the bed clothes 

The day after operation active exercises under 
the direction of a physical therapist are begun, all 
movements of the hip, knee, and ankle being per 
mitted except external rotation and adduction of 
the hip-joint 

At the end of one month a radiograph of the 
injured hip is taken, and if the position of the 
nail and of the bony main- 
tained the patient is allowed up daily for non 
weight-bearing exercises on crutches. Further x 
ray films are taken at intervals of a month, and, 
provided there is radiological evidence of bony 
union, graduated weight-bearing exercises 
If union has not 


prevents external 


and hip 


fragments has been 


are be 
wun at the end of three months. 
occurred, or its degree is doubtful, weight-bearing 
is postponed until it is definitely present; this may 
mean a delay of six months or more in some cases 

Provided home conditions are Satisfactor y and 
the general condition is good, the patient is dis 
charged from the hospital when he has learned to 
manage crutches. Most of patients included in 
this report remained in hospital for the full three 


months, principally because they lived alone. 


Some Probiems of Bronchial Asthma. H. Herx 
heimer. 
Brit. J 
Herxheimer 


cise s, ordered sO 


Vhys. Med. 15:129 (June) 1952. 


whether breathing exet 
and carried out for a 


questions 
generally 
long time, have improved the results in the treat 
As is well known, many meth 
ods of treatment relieve the disorder in a high 
percentage of the common explanation of 
this fact is that psychological factors support their 
effect. It taken for wranted that certain 
favorable factors will accompany 
breathing they do other methods; 
the patient is ac something to treat 
his disease, and the his physician, 
of the physical therapist and of himself are strong 
factors of great 

Leaving this part of their action aside, it should 
not breathing exercises 
into and out of 
The air is 


ment of asthma 
cases; 


may be 
psychological 
exercises, as 
tively doing 


confidence of 
value 


be determined whether 
can facilitate the 
the lungs in spite of given obstacles 
transported by the movemnet of the respiratory 


passage of alr 
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and diaphragmatic muscles, the elasticity of the 
lungs and the weight of the thorax. The mu.cles 
may be subject to the influence of exercise, but 
the question is: can they be trained to overcome 
obstruction and, if so, in what circumstances? 

In the experience of Herxheimer, patients with 
mild or moderate attacks of asthma and long free 
intervals have a large vital capacity, often larger 
than the expected value. Naturally, such patients 
exert themselves greatly during their attacks and 
practice inspiration and expiration with maximal 
effort. It is unlikely that the efficiency of their 
respiratory muscles could be improved still fur- 
ther by breathing exercises. It may be possible 
to teach such patients not to be frightened by 
their attacks, and to use their abdominal muscles 
in a determined effort to prevent over-inflation, 
but it is doubtful that such an attempt would be 
of value in an acute and violent attack. 

In chronic asthma the position may be different. 
Here we see patients with mild bronchial obstruc- 
tion, whose chests seem to be more inflated than 
is warranted by the degree of obstruction. If 
these patients are treated with drugs which re- 
obstruction, the inflation seldom recedes at 

Che vital capacity improves only by a few 
millilitres after each treatment, and it 
takes several days or more to reach a normal 
state of ventilation. Wyss and Schmid (1951) 
have measured the bronchial resistance in asth- 
matic cases and found that in some cases it was 
much smaller than was expected. ‘They conclude 
that in these cases the breathing difficulty must 
have caused by “increased tonus” of the 
respiratory muscles and the diaphragm. It may 
be assumed that in such cases breathing exercises 
can be of great value, if they lead to a general 
relaxation of the musculature and thus to a de- 
thorax 


lieve 
once 


hundred 


been 


flation of the 


Physical Medicine Plus Cortisone for Rheumatoid 
Arthritis. Gordon M. Martin; Howard F. Pol- 
ley, and Thomas P. Anderson, 


J. A. M. A. 148:525 (Feb. 16) 1952 


Because of the recent interest in cortisone and 
corticotropin (ACTH) in the treatment of rheu- 
matoid arthritis, physical medicine and other meas- 
ures that are of proved value in the management 
of patients with rheumatoid arthritis have been 
slighted. The purpose of this study is to evaluate 
the relation of physical medicine to cortisone in the 
treatment of such patients. As the treatment with 
cortisone of increasing numbers of patients hav- 
ing rheumatoid arthritis has continued, it has be- 
come apparent that cortisone alone, as it is cus- 
tomarily used at present, does not always provide 
complete control of the disease. It is well rec- 
ognized, as has been reported, that cortisone 
alone will relieve much of the pain and stiffness 
and will produce a decrease in the synovial in- 
flammatory reaction. However, in order for many 
patients with rheumatoid arthritis to obtain maxi- 
mal objective signs of improvement in articular 
function while receiving safe suppressive doses of 
cortisone, it is essential to utilize a program of 
treatment that includes physical medicine. Two 


groups of patients hospitalized for rheumatoid 


| 
| 
A 
| 
| 
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arthritis were used in this study. One group re- 
ceived conservative treatment including physical 
medicine, adequate rest, salicylates, proper diet 
and, in some instances, special articular supports 
when indicated. The other group received similar 
conservative measures plus cortisone. The physi- 
cal medicine program consisted essentially of daily 
systematic heating for thirty minutes accom- 
plished by the application of luminous infra-red 
bakers, by means of a hot tub bath with a water 
temperature of 102 to 104 F. or by a hot moist- 
air “fever cabinet,” the latter two methods rais- 
ing the patient's oral temperature to 100 to 101 
F. The application of heat was followed by light 
to deep stroking and kneading massage of, the 
affected extremities. The exercise program con- 
sisted of active and assistive exercise to attempt 
to increase the range of motion. When indicated, 
resistive exercises were prescribed to increase 
strength of muscles. Gait training made up an 
essential part of the exercise program of many 
of the patients, some of whom were taught to 
eliminate a limp, others how to get in and out 
of chairs, how to use crutches or canes properly, 
and how to determine the amount of walking or 
other activity that could be tolerated. Eighty per 
cent of the group of 34 patients with moderate to 
severe rheumatoid arthritis treated with physical 
medicine and other conservative measures showed 
objective evidence of improvement in articular 
function and ambulation. Eighty-five per cent of 
the similar group of 54 patients who were treated 
with cortisone in addition to physical medicine 
and other conservative measures showed objectively 
improved articular function. Patients with rheuma- 
toid arthritis who have limitation of articular func- 
tion and who are receiving cortisone may benefit fur- 
ther by a carefully prescribed and supervised program 
of physical medicine. However, the physical medi- 
cine program must be carefully prescribed for 
each patient. Exercise tolerances vary widely, and 
the ability to progress from active assistive exer- 
cise to resistive exercise and increased ambulation 
needs to be carefully determined and regularly 
supervisd. 


Ultrasonic Wave Therapy in Osteoarthritis of the 
Hip Joint. Theo D. Preux. 
Brit. J. Phys. Med. 15:14 (Jan.) 1952. 


Evidently ultrasonic therapy does not solve the 
problem of osteoarthritis of the hip joint. Its 
value will be limited in advanced cases with de- 
struction, severe mechanical and static impair- 
ments. But for the great majority of cases of 
osteoarthritis at their onset, and many of the 
moderate ones, ultrasonic therapy well applied 
improves subjective symptoms: relief from noc- 
turnal pain, then from pain in walking. Articular 
mobility will improve as long as its limitation is 
caused by functional disturbances. Even if ar- 
ticular destruction as seen on radiographs cannot 
be reversed into the status quo ante, a succession 
of skiagrams will sometimes show an improve- 
ment of some of the lesions: pseudo-cysts in the 
bone or erosion of the articular surface. The 
picture of these cases is One of healing and scler- 
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osis. Given the anatomical character of the le- 
sions, clinical recovery will not exceed a certam 
extent. Benefit of treatment will last for trom a 
few months to two years. ‘Treatment repeated at 
regular intervals will keep results steady in most 
cases. Comparison of ultrasonic therapy with 
other conservative treatment allows us to consider 
this therapy as one of the best conservative meth- 
ods at our disposal today 


The Present State of Ultrasonic Therapy. V. 
Buchtala. 
Brit. J. Phys. Med. 15:3 (Jan.) 1952. 


Clinical experience has shown that ultrasonic 
therapy is ustful for the following: (1) Neuralgic 
conditions, with sciatic neuritis of particular im 
portance; (2) inflammatory conditions of the soft 
parts of the body (alleviation or abolition of pain 
follows rapidly upon the first application of ultra- 
sonics in more than 50 per cent of the cases); 
(3) painful diseases of joints, which constitutes the 
main indication for the use of ultrasonics and in- 
cludes conditions with or without arthritis deformans ; 
(4) follow-up treatment of fractures, especially 
those which have healed without complication. 
On an average six sonations restore normal mo- 
bility, particularly when they are combined with 
the usual physical therapy; (5) peripheral circu- 
latory disorders, which react well to ultrasonics 
if they have a neural (spastic) background 
Peripheral circulatory disorders such as Buer- 
ger’s or Raynaud's disease respond to this treat- 
ment with an improvement which lasts for up to 
six months; (6) asthma bronchiale, which usually can 
be favorably influenced by ultrasonics; but chronic 
conditions of this group are hardly ever entirely 
eliminated, and (7) peptic ulcers. There 1s much 
difference of opinion as to the value of ultrasonic 
therapy for gastric and duodenal ulcers. Ultra- 
sonic treatment sounds convincing; however, sug- 
gestions for ultrasonic therapy for peptic ulcers 
should be made with reserve, for the spontaneous 
relief from pain may mask an acute case which 
should not be sonated. 

After some years of experience the general 
opinion is that ultrasonics offer an effective form 
of physical therapy which in trained hands in- 
volves no dangers of delayed adverse effects cor- 
responding to x-ray effects. As to the more acute 
damage, it is, of course, essential that the thera- 
pist be familiar with the relevant laws of physics. 
A few specific contra-indications should be men- 
tioned. Malignant tumors, which were regarded 
as a hopeful field of ultrasonic therapy, actually 
represent a strict contra-indication. ‘The gang- 
lion stellatum must not be exposed to ultrasonics 
in cases of disorders of the heart or in subjects 
with unstable hearts, because it may cause pro- 
longed states of depression and temporary pa- 
roxysmal tachycardia. Heart failure has been re- 
ported. Infants should not be subjected to ul- 
trasonics, since the developing bones may respond 
with disturbances of development. The pregnant 
uterus must not be sonated, though the experi- 
ments by Thiele who reported abortions in preg- 
nant mice exposed to ultrasonics were not sup- 
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ported by the investigations of other authors or 
by the experience of Buchtala. Similarly, it has 
been stated that the ovary was readily damaged 
by ultrasonics. A more general danger may arise 
from disregarding the subjective sensations which 
the patient may report. Excessive intensities or 
excessive dosage may cause biistering of the skin, 
but even in such cases lesions of deeper layers 
have not often been recorded. 


Manipulation of the Lumbosacral Joint. Edmund 
H. Schweitzer. 
Ohio State M. J 


47:930 (Oct.) 1951, 


The typical patient in which it is our feeling 
that manipulation is indicated is one who walks 
into the office or is seen in the outpatient depart- 
ment of the hospital giving a history that on two, 
three or four days previously, he had been bend 
ing over just picking up some object. Ordinarily 
the object is not heavy and is of no significance. 
On picking it up in a certain twisting maneuver 
of the low back, the patient feels a snap in the 
back below the belt line and on rising he has 
immediate pain in the part which is identified as 
the lumbosacral joint. He has been unable to 
completely extend the lumbar spine and hyper- 
extension of the back causes pain and a great 
amount of Ordinarily he has tried 
some conservative treatment at home such as heat 
or warm baths or massage to the back but has 
obtained very little if any relief from these con- 
The usual history ts that he 


discomfort, 


servative measures 


has not had any symptoms before and that this 


is the original complaint with him, It is not 
felt that manipulation of the lumbosacral joint can 
be gone into lightly and cannot be used routinely 
in low back pain problems. The cases have to be 
selected very carefully and they have to fall into 
a certain pattern as far as history, acuteness and 
physical findings are concerned, and must by all 
means have ruled out the possibility of skeletal 
pathology in the lumbosacral area such as spon- 
dylolisthesis or spina bifida or lumbarization of 
the first sacral vertebra, and many of the other 
congenital anomalies which sometimes will give 
complicating pictures in this type of case. The 
procedure is convincing after sixteen cases have 
been seen in which they were back cripples one 
day and the next day thirteen were complaining 
of very little if any pain, and were able to stand 
erect without backache. Many of our cases were 
industrial cases and tying them up with traction 
devices, diathermy and heating pads would delay 


their return to work and also encumber their 
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earning power for a period of weeks or months. 
It is thought that from an economical stand- 
point and from a practical standpoint that the pa- 
tient’s ability to return to work four or five days 
after the manipulation is much to his benefit. In 
some of these cases there is going to be failure 
to help the patient; these will require further 
study with neurosurgical consultation and mye- 
lography will be necessary. But in the majority, 
orthopedic manipulation will bring about the de- 
sired results. In competent hands when the cases 
have been worked up carefully, x-rays studied 
thoroughly, there should be no reason for com- 
plications from the actual manipulative proce- 
dure. 


Certain Procedures for the Surgical Rehabilitation 
of the Hand in Poliomyelitis. Thomas Gucker, 
III. 


J. Missouri 


M. A. 49:227 (Mar.) 1952. 


Most patients afflicted with poliomyelitis look 
forward anxiously to the time when they can 
walk again and get about in a normal manner, 
since one usually thinks of paralysis in poliomye- 
litis as producing cripples because of involvement 
of the lower extremities. However, almost with- 
out exception adequate use of the hands is by 
and large much more necessary for the patient's 
ultimate employability and over-all happiness. 
From the time of onset of weakness of true 
paralysis involving the forearm and hand, the 
first consideration must be given to the mainte- 
nance of normal alignment of the thumb, fingers 
and wrist and the prevention of progressive con- 
tractures followed by fixed deformity of the bones 
of the hand. Too much emphasis cannot be placed 
on the need for properly fitting splints which 
maintain the hand, fingers and thumb in a posi- 
tion of function. Such splints should be worn 
all night and as much of the day as necessary 
to prevent progressive contractures. Motion of 
all joints must be instituted as soon as tolerated 
and increasing mobility should be gained by care- 
fully planned daily passive and active movements 
to maintain joint mobility. In a large measure 
the ultimate functional use of the hand depends 
directly on the adequacy of care during the first 
few months following paralysis from polhomye- 
litis. ‘Lhe most successful program for rehabili- 
tation requires that there be continued coordina- 
tion and cooperation between all those who are 
at the onset or subsequently will be responsible 
for the several aspects of the patient’s over-all 
treatment program, 
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Are appearing in January, 1953: 


THE PLURIPOTENCY OF THE 
HYPOPHYSEAL HORMONES 


and the consequences for 


ENDOCRINOLOGY AND 
CANCEROLOGY 


by 
Dr. JULES SAMUELS, AMSTERDAM 
This book is 
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CHICAGO SOCIETY OF PHYSICAL 
MEDICINE AND REHABILITATION 


Wednesday, March 25, 1953 


Dinner, 6:30 P. M., Nurses Dining 
Room, Building 108, VA Hospital, 
Hines, Ill. 


Scientific Session, 8:00 P. M., 
Vaughan Theater, Building 1|70. 


Subject: ‘‘Physical Medicine and Re- 
habilitation in Tuberculosis and 
Chest Surgery."’ Louis B. Newman, 
M.D., Chief, Physical Medicine and 
Rehabilitation Service, and Asso- 
ciates. 


Make reservations with the Secretary- 
Treasurer, Dr. I. F. Hummon, 
30 N. Michigan Ave., Room 1429, 
Chicago 2. 
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The following services are approved by the Council on Medical Education and Hospitals, and the 
Giles and Rehabilitation. Residencies in this specialty have been 
approved without specifying the number of years for which they are accredited. 


PHYSICAL MEDICINE AND REHABILITATION ** 


appropriate credit for training in these hospitals on an individual basis. 


Hospitals, 45; Assistant Residencies and Residencies, 87. 


Es 
UNITED STATES ARMY ae se 
Location Chief of Service ce Ze 
Letterman Army Hospital® San Francisco R. C. Psaki 4,231 116,264 
Fitzsimons Army Hospital® Denver H. B. Luscombe 7,045 250,440 . nt 
Army Medical Center® Washington, Db. C J. H. Kuitert 5,224 344,228 1 “— 
VETERANS ADMINISTRATION 
Veterans Admin. Hospitalk'* long Beach, Calif... Roy H. Nyquist 3,305 182,286 1 1 
feterans Admin. Hospital Denver C. C. Hoffman .... "731 11.804 1 1 
Veterans Admin. Hospital ! Hines, Il L. B. Newman. 5,135 463,131 4 4 
Veterans Admin, Hospital '* Wadsworth, Kan L. Blau . . 247) 178,247 1 2 
Veterans Admin. Hospital '? Framingham, Mass. .. F, Friedland 214/000 1 3 
Veterans Admin. Hospital '? New York City A. S. Abramson 4,196 3025119 1 3 
Veterans Admin, Hospital '* Cleveland H. T. Zankel 1646 78,194 1 1 
Veterans Admin, Hospital’ Portland, Ore E. W. Fowlks 4.369 112'456 1 2 
Wetevens * Aspinwall, Pa. S. Machover 1,957 56,412 1 1 
Veterans Admin. Hospital * Memphis, Tenn F. I. Mahoney 10090 1521031 
Veterans Admin. Hospital&' Houston, Texas Bb. L. Boynton 1,682 60,589 1 2 
Veterans: Admin. Hospitaly'* Milwaukee R. Piaskoski . 16,084 209,092 
NONFEDERAL 
Los Angeles County Hospitalx'* Los Angeles E. Austin = 93,906 1 
White Memorial Hospital’ Los Angeles F. B. Moor 39,608 39,608 1 1 
University of Colorado Medical Center . 
Colorado General Hospital&'? Denver H. Dinken 2,177 38,381 1 2 
State of Connecticut Veterans 
Home and Hospital! Rocky Hill, Conn N. K. Covalt 663 63,375 3 
George Washington University Hospital Washington, D. C S. Wise 2,433 15.563 
Emory University Hospitaly'’ Emory Univ., Ga R. L. Bennett 1,001 15.846 1 
Georgia Warm Springs Foundation '? Warm Springs, Ga... R. L. Bennett 998 114,110 1 4 
Michael Reese Hospital® ' Chicago C. Molander 3,589 30,929 1 1 
Northwestern University Medical 
Center Chicago 3, 42,409 
Research and Educational Hospitals%'* Chicago F. A. Hellebrandt 12, 12,266 1 3 
University of Kansas Medical Centert'-*.... Kansas City, Kan D. Rose 2, 49,649 1 
Massachusetts General Hospital&'* Boston A. Watkins 3,031 33,483 2 
University Hospital®' Ann Arbor, Mich J. W. Rae, Jr. £0,659 2 6 
University of Minnesota Hospitalss'?* Minneapolis F. J. Kottke 14,007 25,194 2 6 
Mayo Foundation ‘ Rochester, Minn F. H. Krusen . 6 
Barnes Hospital&’ St. Louis S. Mead . 9,572 9,572 
Bellevue Hospital Center——Division III 
ew York University College of 
Medicines? New York City H. A. Rusk 1,082 83,147 4 7 
Gokiwater Memorial Hospital®' New York City M. Dacso 674 44,446 1 2 
Hospital for Joint Diseasesx'” New York City Weiss 90,407 1 2 
Hospital for Special Surgery * New York City K. G. Hansson 19,388 37,284 1 1 
Metropolitan Hospital '* New York City J. Tobis 1,023 24,788 ot 
Mount Sinai Hospitaly' * New York City W. Bierman . 8,464 $2,947 1 1 
New York City Hospital&'* New York City F. K. Safford, Jr. 1,030 37,080 1 1 
Presbyterian Hospitaly&'* New York City R. C. Darling 5,011 176,061 1 3 
St. Luke's New York City Muller 1,099 115,572 1 
Rehabilitation Hospital '-* West Haverstraw, 
N. ¥ M. Hoberman 517 332,205 1 1 
Cleveland Clinie Hospital’? Cleveland W. J. Zeiter 16,638 26,957 1 3 
University Hospitals 
Ohio State University Hospital '-* Columbus, Ohio R. FE. Worden 1,245 15,894 . 
Hospital of the Univ. of Pennsylvamiag'-*.. Philadelphia G. Piersol 2,771 45,549 1 
Vhiladelphia General Hospital’? Philadelphia A. Martueci 1.225 66,202 2 2 


ihe Star (#&) indicates hospital approved for intern trating 


1 Residencies open to women 
© Available to graduates of foreign medical schools 
5 Includes fellowships 


** Reprinted in part J. A. M. A, 150:339 (Sept. 27) 1952 
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ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION 
is now available to libraries on microfilm. A microfilm edition will be sold 
only to bona fide subscribers of the ARCHIVES, is not for resale and will be 


distributed at the end of the volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 


| 
| 
173 | 
132 
150 | 
253.34 
130 
250 
250 
25 
50 
60 
125 
66.67 
134.16 
\ 142.50 
150 
25 
80 
90 
60 
160 
“60 
160 
208.33 
60 
225 
150 
925 
i] 
: 


MEETINGS OF INTEREST 
TO THOSE IN THE 

FIELD OF PHYSICAL MEDICINE 

AND REHABILITATION 


to 
and 
oT 


In this column will be published information 
about meetings of interest to those in the field of 
physical medicine. New data should be sent 
promptly to the office of the ARCHIVES, 30 
North Michigan Avenue, Chicago 2, Illinois, 


American Congress of Physical Medicine and Re- 
habiltiation 3ist Annual Session, The Palmer 
House, Chicago, August 31 through September 4, 
1953. Walter J. Zeiter, M.D., Chairman, Conven- 
tion Committee, 30 North Michigan Ave., Chi- 


cago 2. 


Chicago Soctety of Physical Medicine and Reha- 
bilitation Regular monthly meetings, September 
through May, every fourth Wednesday. Dr. L. F. 
Hummon, Secretary-Treasurer, 30 N. Michigan 
Ave., Room 829, Chicago 


New York Society of Physical Medicine — Month- 
ly meetings held First Wednesday. Madge C. L. 
McGuinness, M.D., Secretary, 48 FE. 62nd St., New 
York 21, N. Y. 


Pennsylvania Academy of Physical Medicine and 
Rehabilitation Regular meetings on third Thurs- 
day of month, held bi-monthly. Secretary-Treasurer, 
J. Murl Johnston, M.D., 694 Washington Rd., Pitts- 
burgh 28, Pa. 


American Occupational Therapy Association 
Annual Conference, November 13-20, 1953, Sham- 
rock Hotel, Houston, Texas. Marjorie Fish, OTR, the 
Executive Director, 33 West 42nd Street, New Va. -P 
so-Fneumatic 
OPERATE DISTALLY: 

To increase arterial blood flow. 
American Physical Therapy Association — Annual OPERATE PROXIMALLY: 


Conference, June 15-19, Baker Hotel, Dallas, ‘Texas. 
Mildred Elson, Executive Director, 1790 Broadway, Te return. 
New York 19, N.Y A series of quickly applied Neoprene cuffs are auto- 
—— matically inflated and deflated to produce a band of 
pressure that progresses up or down the arm or leg 
International with a PERISTALTIC MOTION. 
World Congress of the World Confederation for Usual treatment time 15 minutes. 
Physical Therapy — London, England, September 
7-12, 1953. Secretary, Miss M. J. Neilson, Chart- Send for further information 
ered Society of Physiotherapy, Tavistock House, POOR & LOGAN M/Z. £O. 
South, Tavistock Square, London, W.C. 1, Eng- 7319 VARNA AVE., NORTH I{OLLYW/OOD, CALIF, — 


land. 
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Gratifying, prolonged relief 
from discomfort due to— 

lumbago, 

muscle pains, 

sprains, 

painful joints, 

stiffness after exercise. 
‘Menthofax’ is an aromatic 
analgesic ointment containing 
a high concentration 
(40°; ) of methyl! saiicylate 
in a base which facilitates 
application and favors 
absorption. 


Supplied in collapsible tubes of 1 oz. 


& Burroughs Wellcome & Co. (U.S.A.) Ine., Tuckahoe 7, New York 
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GE Model F Inductotherm brings new 


ease and facility to diathermy 


CONTOUR — Fully adjustable contour-following CABLE— Optional is the 12-ft treatment cable for 
electrode is part of the basic unit. It's extremely ver- treating larger areas. Note how electrodes attach 
satile, easily and quickly applied. conveniently in the rear of the unit. 


AIR SPACE — Also available: fully adjustable air- ELECTROSURGICAL —. Built-in surgical facilities 
spaced condenser-type electrodes, including extra meet all medium and light requirements, Optional: 
supporting arm and bracket. clectrosurgical kit for extended usefulness, 


Yes, it's simple to get the desired quality and intensity a 

for any diathermy treatment with the new GE Model ji”. —_ <tq 

F Inductotherm. Output has been raised to 200 watts 1083 
— plus. And the unit is crystal-controlled for absolute sy YEARS OF ELECTRICAL 7’ uf 
adherence to government-approved frequency. Get all PROGRESS 
the facts about the handsome, mobile Model F from — 

your GE x-ray representative, or write X-Ray Depart- 


, Ge 1 Electric C  Milw kee 1, Wis- 7 
consin, for your copy of Pub, sd GENERAL ELECTRIC 


BIRTCHER 


S. W. Diatherms Have the 
THREE-WAY 
be TRIPLE INDUCTION DRUM 


The Triple Drum is adjustable for both 

convex and concave surface. 
The Triple Induction Drum provides safe, effective appli- 
cation to all parts of the body and may be adjusted to 
conform to every contour — concave and convex. 


Be sure to see the 
Birtcher Challenger 
or Bandmaster before 
dad you buy any short 


Triple Drum goes around shoulder, wave diatherm for 
applies heat on three surfaces. office or clinic. 


Literature on request. 
Iustrated booklets “The Simple Story of Short-Wave Therapy,” “The Large 
Area Technic" and Illustrated Treatment Chart are available... simply fill 
in and mail the coupon. 


To: The Birtcher Corporation, 


4371 Valley Bivd., Los Angeles 32, California 
Dr 


Street 


Triple Drum may be adjusted to cover City 
knee and areas above and below if. 


THE BIRTCHER CORPORATION * 4371. Valley Bivd., Los Angeles 32, Calif. 


j 
ALL pIATHERMIES musT BE FCC APPROVED 
er otherwise meet new Fcc requirements 
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